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ABSTRACT
The Archeology of the Lime Creek Site
in Southwestern Nebraska
E. Mott Davis

The Lime Creek site is a stratified Early Lithic (Paleo-Indian) camp
site buried in the Terrace-2A alluvial fill of a valley in the dissected
loess plains. Geological correlations indicate an early Valders (Wisconsin-IV) date. A radiocarbon date (No. C-471) of 9524 B.P. from
just below Lime Creek I, the lowest occupation zone, must be taken
only as a minimal possible age for the site. The animal bones in Lime
Creek I are primarily of pronghorn and beaver, whereas those in
Lime Creek III, the highest occupation zone, are exclusively of bison.
The change in hunting patterns seems due to a climatic shift toward
colder and drier conditions. The animal species represented are all
modern except for the bison, although some of the species are no
longer present in this region. The bison are larger than modern bison
and are· provisionally identified as Bison antiqtLUs.
The diagnostic artifacts in Lime Creek I include a Scottsbluff point,
a Milnesand point, a transversely flaked point fragment, and 17 Lime
Creek knives which have roughly parallel sides and straight bases.
On the basis of this material the Lime Creek Material Complex is
defined. It may also be represented in the Scottsbluff level of the
MacHaffie site in Montana. The points also resemble those in the
Portales Complex in New Mexico which seems to be more recent than
Lime Creek I. In Lime Creek II the cultural evidences are too scanty
to permit interpretation. In Lime Creek III the distinctive items are a
Plainview point, a Milnesand point, an obliquely flaked midsection of
a point, and a thick scraper. These specimens are too few for definition of a complex, but they do indicate some changes in point-making
traditions from the lowest zone and also suggest interrelationships between a number of early components in the western and southern
Plains.
The geological evidence for an early Valders date for the site is at
variance with evidence elsewhere that the Lime Creek point types are
post-Valders in date.

the Department of Anthropology, College of Arts and
Sciences,and the divisions of Anthropology and Vertebrate Paleontology of the Museum, January 1962.
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Davis!

Archeology of the Lime Creek Site
in Southwestern Nebraska

INTRODUCTION

This report grows out of field work in southwestern Nebraska in an archeological site of late Pleistocene hunting peoples, which was excavated in 1947-1950 as part of the Medicine
Creek Project of the University of Nebraska State Museum.
The Medicine Creek Project included, in addition to archeological work, studies of geomorphology, sedimentation, verte.brate and invertebrate paleontology, and soil formation, in the
Medicine Creek Reservoir area. A team of geologists, archeologists, geomorphologists, and paleontologists participated, and
a number of institutions and individuals provided financial and
technical support in field and laboratory. The Project is described in more detail in section II of this report. I took responsibility for the archeological phase of the Project beginning in
the Autumn of 1948.
Because the Medicine Creek Project was directed toward
the understanding of the total history-physiographic, climatic,
ecological, and early human-of the reservoir area, the· archeological studies described in this report should be considered
as only one phase of the broader study. Ali-hough many of the
field data utilized in this report derive from my own investigations, a significant amount of information comes from the work
of others who were engaged in the Project. My indebtedness
to these co-workers is acknowledged in the text.
Much of this study was originally written as part of a Ph.D.
thesis presented in 1954 at Harvard University (Davis, 1954).
1 Curator of Division of Anthropology (1948-1955), Research Associate in· Archaeology (1956-present), University of Nebraska State
Museum; Lecturer and Research Scientist, Department of Anthropology, University of Texas (1956-present).
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For encouragement and criticism in the course of the work on
the thesis, I am grateful to the members of my Thesis Committee, J. O. Brew, Hallam L. Movius, Jr., Philip Phillips, Watson Smith, and Evon Z. Vogt. The descriptive part of the
present report-sections II through V-is essentially as it appeared in that thesis, except for minor revisions in the light of
more recent work. Sections I and VI are for the most part new,
having been completed in 1957. A few footnotes were added
in 1958 to acknowledge recent literature bearing on the subject.
The excavations at the Lime Creek site were supported in
1947 and 1949 by the Hector and Ben Maiben Funds of the University of Nebraska Foundation and by the University of Nebraska Research Council. The Research Council also provided
funds for laboratory work and toward the preparation of this
report. The final work at the site in 1950 was supported by
funds from a co-operative agreement between the Museum
and the National Park Service, as part of the Inter-Agency
Archeological and Paleontological Salvage Program in the
reservoirs of the Missouri Basin. Gordon C. Baldwin, John M.
Corbett, and Merrill Mattes, of the National Park Service, did
much to smooth the path of interagency co-operation, and their
help is acknowledged with thanks.
To C. Bertrand Schultz, Director of the University of Nebraska State Museum and of the Medicine Creek Project, I am
particularly grateful for his strong administrative support, and
for his encouragement and advice in the field and in the preparation of the report. His conviction of the necessity for close cooperation between different disciplines has maintained an intellectual orientation in the Medicine Creek Project which has
given the Project much of its significance.
It is also a pleasure to acknowledge the major support, both
moral and material, of John L. Champe, Chairman of the Department of Anthropology and Director of the Laboratory of
Anthropology at the University of Nebraska, and his staff. Dr.
Champe's advice, inspiration, and assistance in field and laboratory, and his skillful literary criticism, have been important
factors in the effectiveness of my work at Medicine Creek.
Colleagues in the Medicine Creek Project whose co-operation is gratefully acknowledged are Weldon D. Frankforter, A.
Allen Graffham, Gilbert C. Lueninghoener, and Loren M. Toohey. I am also much indebted to Mary Louise Pritchard and
Henry P. Reider of the Museum staff for their help in matters
of equipping and operating the field parties.
2
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The key field organization in Missouri Basin salvage work is
the Missouri Basin Project of the River Basin Surveys, Smithsonian Institution, whose office is in Lincoln. The staff of this
organization generously provided me with frequent technical
assistance, and their interest had much to do with the strong
Federal support which enabled the Medicine Creek Project to
be carried through according to plan. I am grateful to the Field
Directors (a title more recently changed to Chief) of the
Missouri Basin Project, successively Waldo R. Wedel, Paul L.
Cooper, the late Ralph D. Brown, and Robert L. Stephenson,
and to members of the staff, in particular Richard P. Wheeler
and G. Hubert Smith but to no small extent their co-workers as
well, for this assistance. I am also indebted to Frank H. H.
Roberts, Jr., Director of the River Basin Surveys, for his advice
and support.
In the field, the wholehearted support of the Kansas River
District of the U. S. Bureau of Reclamation had much to do
with the success of our work. While the Medicine Creek Dam
was being built, Messrs. Mutch, Quinn, Nesbitt, Adams, and
Keifer, of the staff at the dam, frequently helped us out. Once
the dam was finished, Bernard Corder, Caretaker, was a constant source of assistance, and he and Mrs. Corder extended
their hospitality to us as well. At the Kansas River District
Headquarters, H. E. Robinson, Nat Tolman, Charles Osborn,
and Keith Jones extended us many courtesies, which often
included material assistance. Mr. Jones flew me over the site
to take photographs, a kindness which was much appreciated.
Major thanks for support in the field goes to the people of
the Medicine Creek area, who gave us their hearty co-operation and, what is more important, their friendship. It is a
particular pleasure to acknowledge indebtedness to these
strong supporters of our work. Landowners and neighbors
alike made us welcome, and because of them the Medicine
Creek area will always be something of a home to me. It is not
possible to acknowledge separately the many kindnesses which
were done for us, and I can only list the names of these friends
alphabetically and express my gratitude, and that of the Museum, to them. They include Clarence Allen and Mrs. Allen;
'Herbert and James Allen; Albert and Charles Brown; Tom
Dixson; Lloyd S. Miller; Robert Sheldon; the late Jess Stansbie and Mrs. Stansbie; and Robert L. Williams and Mrs. Williams.
The personnel of the field parties at Lime Creek from 1947
3
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through 1950 included the following: Carl Amato, Sidney R.
Ash, William H. Berninghausen, Jerry Folsom, W. D. Frankforter, A. Allen Graffham, Kenneth Harding, J. Knox Jones,
Jr., William Lippstreu, Richard Loomis, Gilbert C. Lueninghoener, Richard Lugn, Edward Marcus, Neal McClymonds,
Maurice Mendenhall, Bruce Minteer, John E. "Mike" Muir,
David Rial, Richard Rinker, Edward F. Sabatka, George Scheffert, C. Bertrand Schultz, C. Robert Schupbach, Florence E.
Sunderland, James L. Swauger, Loren M. Toohey, Robert
Truxell, Richard Turnbull, and Olin Webb. To these coworkers, by the sweat of whose brows the actual work was
done, special thanks are due. In particular I acknowledge the
services of Sidney R. Ash, Jerry Folsom, C. Robert Schupbach,
and Edward F. Sabatka. Sabatka's yeoman service on the 1949
field party deserves special mention, as it is not often that one
man fills the multiple roles of paleonotologist, surveyor, cook,
mechanic, electrician, bulldozer operator, wrangler, cow hand,
and raconteur extraordinary. He also (as noted below) prepared certain of the figures for this report.
A number of students and friends rendered important
service at the Lime Creek site on weekend trips during the fall
of 1949 and spring of 1950. For their help, which enabled us to
locate Zone II and complete work in Zone III, I am most grateful to 1. C. G. Campbell, John L. Champe, James Engh, James
and Dolores Gunnerson, Marvin Haykin, Donald Jensen, Kenneth Leonard, Alvin W. Wolfe, W. Raymond Wood, and Alan
R. Woolworth. Wolfe and the Gunnersons spent extra time at
the site and are especially to be thanked for their assistance.
In the laboratory, students who worked on the material
from the Lime Creek site were Richard Covault, Richard
Walker, Norman Schwenk, and Arthur Rubin.
For their patience and skill in the preparation of the manuscript I am indebted to Patricia A. Deppe, Anne Mayhew
Brown, and Mary Ann Harvey. Most of the line drawings are
the product of the understanding craftsmanship of Harry
Wendland. In addition, certain drawings are the work of Hal
Story, Edward F. Sabatka, Nathan L. Mohler, and William L.
Mantinband. The Register and Tribune Company of Des
Moines, Iowa, kindly gave permission to publish Figs.? and 8,
which appeared in the Des Moines Sunday Register on August
14,1949.
A number of colleagues have read and criticised sections of
the report at one stage or another of its preparation and I can
4
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not express adequately my gratitude to them for their trouble.
In addition to colleagues already mentioned, these critics include T. N. Campbell, Franklin Fenenga, and John M. Roberts.
The Department of Anthropology of the University of Texas
provided me with the time and facilities for final revision of
the manuscript.
All of the people and institutions named here have a share
in the success of the work at the Lime Creek site. Any inadequacies in this report are my own responsibility.

5

I. ARCHEOLOGICAL BACKGROUND:
THE EARLY LITHIC PERIOD IN
THE GREAT PLAINS
The Lime Creek site is a stratified Early Lithic camp site in
the Medicine Creek Reservoir area of southwestern Nebraska.
Investigations at this site have revealed distinctive artifacts
and other evidences of man in a paleontological and geological
context dating from late in the Wisconsin glacial age. The site
has been the subject of a multidisciplinary project involving
studies in archeology, vertebrate and invertebrate pal€ontology, geomorphology, sedimentation, and soil formation. As a
result of these studies, inferences may be made concerning the
way of life of the people who occupied the site, the approximate date of their occupation, the climatic conditions under
which they lived, the animals they hunted, and their relationships with other early peoples of the Great Plains. The site thus
provides evidence contributing to the reconstruction of the
early culture history of the Great Plains.
This report is devoted to a description and analysis of the
archeological data from the Lime Creek site. The occupation
of this site is believed to have taken place in the Early Lithic
period of Plains prehistory, and the work at the site has provided new information concerning this period. The present
chapter reviews the current status of knowledge of the Early
Lithic period in the Great Plains, and examines certain problems of the period which are relevant to the interpretation of
the data from Lime Creek.
Definition

The name "Early Lithic period" was first suggested by
Champe (1946, pp. 88-89) in a study of stratigraphic sequences
in the Central Plains, to refer to the earliest known period in
the prehistory of the region, when emphasis was on the hunting of large game, especially bison. More recently the term has
been used by Willey and Phillips (1955, p. 730) to apply to the
stage in New World cultural development characterized by
"rough and chipped stone technology prior to the practice of
grinding and polishing."i In this sense the term "Early Lithic"
1 Since this report was written, Willey and Phillips have published
a definitive revision of the work cited, and in this revision they drop
the term "Early Lithic" in favor of "Lithic" (WillJi!y and Phillips, 1'958,
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is synonymous with "Paleo-Indian" and "Early Man" as those
terms are most commonly used.
In this study of the Lime Creek site we are concerned with
the earlier part of the prehistory of the Great Plains as a
whole. For this reason it will be well to define the Early Lithic
period in terms of this particular area, and to summarize the
evidence on which the definition is based.
For purposes of this study, then, the Early Lithic period is
defined as the earliest known period in the prehistory of the
Great Plains, lasting from an unknown beginning date to approximately 5000 B.C. Archeologically it is characterized by
lanceolate and relatively large stemmed projectile points associated with an industry of chipped and use-ground (that is,
ground by use) stone, and bone. These materials reflect a culture which had as its main economic basis the exploitation of
large grazing mammals. The archeological remains of the Early
Lithic period occur in geological and paleontological contexts
indicating that there have been important climatic changes
since the sites were occupied. In most sites there are indications of significant faunal changes as well.
The accumulation of well-documented evidence concerning
the Early Lithic period began in 1927 when the work at the Folsom quarry first demonstrated that men were living in the
Plains at the same time as animals of species now extinct. Since
then, numerous sites have been found yielding evidences of this
period. Some of the more important of these sites are (Fig. 1):
Plainview, Lipscomb, Miami, and Scharbauer (Midland), in
Texas; Blackwater Draw No. 1 (Clovis) and Milnesand, in
New Mexico; Lindenmeier and Dent, in Colorado; Meserve
and Scottsbluff, in Nebraska; Ray Long, in South Dakota; and
Horner, in Wyoming. 2 All but three of these sites represent
PP. 79-80). They suggest that ultimately their Lithic Stage may be
divided into a lower and an upper division, the lower stage being an as
yet tentative percussion-chipping stage, and the upper stage being
based on more specialized blade techniques (ibid., pp. 82-86). The material at the Lime Creek site falls in their tentative Upper Lithic category, and for this reason it should be made clear that the term "Early
Lithic" as used here applies to their whole Lithic Stage.
2 This summary is based on the following sources,
except where
otherwise noted:
Blackwater Draw: Sellards, 1952, pp. 29-31, 54-58, 72-74.
Dent: Wormington, 1949, pp. 38, 39.
Horner: Jepsen, 1953.
Lindenmeier: Roberts, 1935; 1936; 1940, pp. 60-61, 64, 70.
Lipscomb: Schultz, 1943, pp. 244-248.
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kills where game was brought down and butchered. The three
exceptions are Ray Long, which was a camping place; Scharbauer, which seems to have been a camp and workshop; and
Lindenmeier, which was a camp, workshop, and kill.
Dating
The Early Lithic period began with the first appearance of
man in the Plains, an event for which the date is as yet not
known. The determination of such a date must depend in considerable measure upon negative evidence: one can only say
that no earlier sites are known than those of a certain date.
For the present, then, we can review the oldest dates attributed
to Early Lithic sites on the Plains.
The earliest radiocarbon date from an archeological site in
the Plains is 37,000-plus years from the Lewisville site near
Dallas, Texas (Brannon et al., 1957, pp. 149-150, sample Nos.
0-235, 0-248; Krieger, 1957, pp. 321-322). A single Clovis point
was found at this site. This date is so much older than any
others in the area that it is not possible, in the present state of
knowledge, to fit the site into a reasonably continuous history
of man's occupation of the Plains. Further information will
doubtless close the gap.
After Lewisville, the earliest published date is 8550 B.C.
from the Allen site (Ft-50) on Medicine Creek near the Lime
Creek site (10,493 ± 1500 B.P.; Libby, 1955, p. 107, sample no.
C-470).3 In terms of the geological sequence this site is believed to date from before the climax of the Valders subage of
the Wisconsin glacial age (Schultz et al., 1951, pp. 34-35).
Radiocarbon dates elsewhere suggest that the climax of the
Valders was at about 9000 B.C., so that the evidence is not
consistent in this case. 4
Meserve: Meserve and Barbour, 1932; Barbour and Schultz. 1932a;
Schultz, 1932, pp. 273-275.
Miami: Sellards, 1952, pp. 18-29.
Midland: Wendorf et aI., 1955.
Milnesand: Sellards, 1955.
Plainview: Sellards et al., 1947.
Ray Long: Hughes, 1949, pp. 270-271 ("Long site").
Scottsbluff: Barbour and Schultz, 1932b; Schultz and Elseley. 1935.
3 In this report radiocarbon dates are given as B.C. rather than before the present, and in most cases are rounded to the nearest 25 years.
All Chicago radiocarbon dates cited are from the latest complete list
in Libby, 1955. There are a number of earlier lists of Chicago dates,
in some of which the prefix "C-" is not used in specimen numbers.
4 In this study the term "Valders" is used to refer to the fourth subage, formerly called "Mankato," of the Wisconsin glacial age. Possible
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From the "White Sands" stratum (sedimentary unit 1) at
the Scharbauer site comes a date of about 10,550 B.C. which has
archeological relevance because this stratum is tentatively
_correlated with the Clovis zone at Blackwater Draw (Krieger,
1957, p. 323) and may contain cultural material (Wendorf et al.,
1955, pp. 50, 51, 71-73).
An important geologic dating project was carried on at the
Lindenmeier site, and the soil zone containing occupational
evidences was dated at or near the climax of the Valders
(Bryan and Ray, 1940). More recent studies, however, indicate
that soil zones were formed during interstadials rather than
during glacial times in this area (Schultz et al., 1951, pp. 28-31;
Richmond, 1950, 1953), so that a re-examination of the Lindenmeier dating may be in order. A recent geologic study of the
Lindenmeier deposits seems to modify certain of the conclusions of Bryan and Ray, but the significance of this work to the
dating problem has not been made clear (Rolfe, 1955).
In the southern Plains, geologic studies indicate that such
sites as Plainview and Blackwater Draw were occupied during
the last major moist period, or pluvial, in that region. This
moist period is believed to correspond with the Valders glacial
sub age (Bryan, 1950, p. 122; Judson, 1953, pp. 62-63). Radiocarbon dates from Plainview suggest the possibility of a slightly
more recent dating for that site (Krieger, 1957, pp. 322-323).
The evidence for man's earliest appearance in the Plains is,
in short, not consistent; but it is probably justifiable to say that
this area has been occupied at least since the Valders subage,
and in all probability since far more remote times.
We turn next to the problem of dating the end of the Plains
Early Lithic period. This period lasted through several millennia of moderate climatic conditions following the Valders subage and seems to have been brought to an end about 5000 B.C.
when relatively high temperatures and low precipitation forced
divisions of this sub age are not taken into account because their significance in the general problem of dating does not seem to be well
enough understood to be useful in matters of archeological correlation
in the Plains area. The Valders is treated here as if it were a single
climatic oscillation in which temperatures gradually lowered until
they reached a minimum at a time called herein the climax of the
Valders, and then rose again. The date of 9000 B.C. for the climax of
the Valders, which is assumed in much of the discussion in this work,
is supported by a number of radiocarbon dates, but is not universally
accepted (see a summary, with references, in Antevs, 1957, pp. 143146). Geologic studies at Medicine Creek which bear on this problem
are to be reported by Dr. C. B. Schultz and associates.
11
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virtual abandonment of the Great Plains by man. The most
recent Early Lithic site in this area, according to radiocarbon
dates, is the Horner site which was occupied a little later than
5000 B.C. (6876 ± 250 and 6920 ± 500 B.P.; Libby, 1955, Pl? 122,
125, sample Nos. C-302, C-795). Following this date there are
no evidences of human activity in the region until after 2000
B.C. This gap in the archeological record corresponds roughly
to the Altithermal period, a time of world wide high temperatures which also is referred to as the Climatic Optimum or
Thermal Maximum, and is believed to have lasted from about
5000 B.C. to 2000 B.C. or later (Deevey, 1953, pp. 278-279; Judson, 1953, pp. 59-62; for a broader definition see Deevey and
Flint, 1957). It appears that this period, or part of it, was a
time of heat, drought, and heavy erosion in much of the Great
Plains, and conditions seem to have been unfavorable for men
or game (Judson, op cit.; Leopold and Miller, 1954, pp. 54-55).
There is need for more field evidence on this subject. In any
case, the sites which postdate the Altithermal, such as Signal
Butte I, differ in artifact content and associations from those
which precede it. Accordingly, on current evidence the beginning of the Altithermal period, about 5000 B.C., seems to be a
proper terminal date for the Early Lithic period. 5
Archeological Materials

The finds at Early Lithic sites emphasize that the people of
that time were hunting big game and were using chipped stone
projectile points. This emphasis in the nature of the finds in
considerable measure is due to the fact that most of the sites
known are kills. Only at the Lindenmeier site has there been
found a large and varied group of artifacts representing a range
of domestic 'activities. At all the sites the projectile points are
either lanceolate or relatively large and stemmed. Materials
associated with them, as at Lindenmeier, are scrapers, knives,
and other artifacts of chipped stone; bone artifacts such as
5 In their recent work Willey and Phillips, pointing to a seeming
overlap or mixture of Lithic and Archaic Stage traits in the Plains as
represented by the materials from the Medicine Creek sites and Signal
Butte, suggest that there was no gap in occupation or break in cultural continuity during the Altithermal period (Willey and Phillips,
1958, pp. 121-122). This is too complex a problem to be discussed here,
but I feel that the association of Archaic-like and earlier traits in the
Plains must be explained in some other way than by gradual change
within the area, since both radiocarbon dates and geomorphological
evidence point to a break in occupation during the Altithermal, in
the Central and Southern Plains at least.
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awls and needles; and a few stones smoothed by use as grinders.
Also recorded from Lindenmeier are fireplaces, broken and
burned animal bones, and accumulations of flint chips, cores,
and broken artifacts. The workmanship displayed on completed
artifacts varies from crude to highly skilled.
Climatic and Faunal Changes

Geologic data at most Early Lithic sites indicate that significant climatic changes have taken place since the sites were
occupied. Valley terrace fills, buried soils, and lake deposits
tell a story of major cycles of erosion and deposition which
have resulted from the widespread temperature shifts of the
late Pleistocene epoch. Studies of these phenomena are basic
to dating the sites. In this connection one of the major temperature oscillations, the Altithermal period, already has been
mentioned. Some four thousand years earlier than the Altithermal, at around 9000 B.C., there occurred a major cold
period, the Valders subage of the Wisconsin glacial age; and
there seems also to have been a minor cold period, the "Cochrane readvance," between the Valders and the Altithermal
(Karlstrom, 1956). The Valders subage was characterized by
drier conditions than now in the Central Plains (Schultz et al.,
1951, p. 8), and by moister conditions than now in the Southern
Plains (Bryan, 1950, p. 122; Judson, 1953, pp. 62-63). Sites in
the latter area such as Blackwater Draw and Scharbauer show
evidences of this situation in the form of lake deposits where
today there are no lakes. Many sites, as at Plainview, Lindenmeier, and Scottsbluff, are in valley fills, and there have been
several cycles of erosion and deposition in the valleys since the
occupation of the sites took place. Fossil snail shells from the
deposits at a number of sites, as at Blackwater Draw, Lindenmeier, and Scottsbluff, also indicate climatic changes since the
sites were occupied.
The most striking faunal changes to take place since the
occupation of most known Early Lithic sites have been extinctions. s Association of evidences of man with animal bones of
species now extinct, such as mammoth or long-horned bison,
has been taken as prima facie evidence for an Early Lithic dating, and present information justifies this interpretation. All
of the sites listed earlier, excepting Ray Long where no animal
6 I am indebted to Dr. C. Bertrand Schultz for many stimulating informal discussions of this subject which form the principal basis for
these observations.
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bones were found, have been characterized by such an association. However, dating of late Pleistocene deposits by faunal
assemblages is a difficult matter in the present state of knowledge, since the relative roles of migrations, evolutionary
changes, and extinctions in the faunal history of the Plains are
not yet understood in detail, and the disappearance of a given
fossil species from a particular locality does not necessarily
signify its total extinction. Paleontological associations are,
nevertheless, most valuable to the archeologist in that the animals often reflect the general nature of the geographical environment, since many species tend to frequent particular biotic zones, and a good deal may also be learned about the habits
of hunting peoples from a study of the animal bones left in their
camping places (White, 1956).
Problems

The preceding discussion is intended to convey some idea of
the progress that has been made in reconstructing the culture
history of the Early Lithic period in the Plains. It is clear that
there are many problems awaiting further study. The evidence
from the Lime Creek site bears most strongly on problems
which may be discussed under three headings: taxonomy,
chronology, and culture history.
TAXONOMY

In studies of Early Lithic artifacts from the Plains, specimens have been grouped into categories such as points, scrapers, and choppers, and certain of these categories have been
further classified into types. Most such type classifications have
given major attention to projectile points, which show greater
variation in design than is the case with other categories of
early stone tools. A number of point type names-for example,
Folsom Fluted, Scottsbluff, Eden, and Plainview-have evolved
from such studies. Most discussions of cultural relations between Plains Early Lithic components have had to lean heavily
on projectile point types as evidence. In view of these circumstances, it is important to note that as yet the number of welldocumented Early Lithic projectile points from specific dated
archeological contexts is relatively small. It is hazardous to attempt categorical statements delimiting the descriptive range
of variation within any of the types so far named, or defining
the chronological range of the type. For instance, the descriptive limits and historical range of the Scottsbluff point type
14
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are far from being well established. This circumstance does not
vitiate the usefulness of the Scottsbluff type as a classificatory
concept, but it is a limitation which has to be kept in mind.
The usefulness of point types as time markers and as indicators
of cultural relationships will increase as more points are found
in specific dated archeological contexts.
CHRONOLOGY

The chronology of the Early Lithic period is not yet well
known, but techniques of dating are being refined and it is possible that the next decade will see marked progress in this field.
At present the order of events during the period is obscure, even
though a number of Early Lithic point types and complexes
have been described and it is certain that they did not all originate at the same time. A few stratified sites, such as Blackwater
Draw, MacHaffie (Forbis and Sperry, 1952), and Sandia Cave
(Hibben, 1941), the last two in the Rocky Mountains near the
Plains, have provided local sequences of point types, but as yet
it has not been possible to extend these sequences beyond the
individual sites where they occurred. Important chronological
problems awaiting solution are, then, the general order of
events during the Early Lithic period in the Plains as a whole,
the dating of those events in years, and their correlation with
the geologic time scale of the late Pleistocene epoch.
These problems depend primarily upon geologic studies for
solution, although radiocarbon dating and archeological stratigraphy can be expected to play important supplementary roles.
Studies in Pleistocene geology are developing rapidly, and the
possibility of increasingly exact dating of archeological sites is
good if the sites are in situations where they can be tied in with
local geologic sequences. Radiocarbon dating also will become
increasingly effective as more samples of adequate size and
quality, with well-documented archeological contexts, are obtained. As yet such samples from Early Lithic sites in the
Plains are relatively few.
CULTURE HISTORY

Existing evidence indicates that a nomadic way of life based
primarily on big game hunting prevailed in the Plains during
the Early Lithic period. Relatively little is known, however,
about variations which may have taken place within this pattern. Information is needed about such phenomena as population movements, shifts in food patterns from one type of game
to another or toward greater use of vegetable foods, and the pos15
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sibility that differing cultural traditions may have existed at
the same time during the period. Detailed comparison of information from different sites will aid in the study of these and
similar questions, particularly if more camping places with
varied artifact assemblages come to light.
Relevance of the Lime Creek Site

The evidence from the Lime Creek site bears on each of the
three problems just discussed. First, the taxonomic information
from the site aids in the study of Early Lithic archeological
taxonomy because diagnostic artifacts of named types-Scottsbluff, Milnesand, and Plainview points, and Lime Creek knives
-were found in the site, and one of the zones, Lime Creek I,
contained a sufficiently distinctive group of traits for the delineation of an archeological complex, the Lime Creek Material Complex.
Second, important chronological information was obtained
from the site, because the cultural materials occurred in a terrace-fill which can be related to a local sequence of alluvial fills
and through this sequence to a broader geologic chronology.
The evidence indicates that the site was occupied in the early
part of the Valders glacial subage, and thereby suggests an
earlier date than hitherto has been estimated for the point
types found in the occupation zones. In addition, a radiocarbon
date of about 7600 B.C. has been obtained from just below the
lowest cultural zone. This date must be taken with some reservations (for reasons discussed in section III), but it does give
a minimum age for the earliest occupation of the site. Probably
the most important problem raised by the work at Lime Creek
is the reconciliation of the pre-Valders-climax geologic date
with the contrary evidence here and elsewhere, mainly in the
form of radiocarbon dating and typological correlation of artifacts, that the point types found in the site were not made until
after the climax of the Valders.
Third, the evidence from the site contributes to our knowledge of Early Lithic culture history, because the site was used
as a camping place more than once, and the archeological and
paleontological contexts point to changes in artifact traditions
and food patterns between the first and last occupations. The
artifacts in Lime Creek I, representing the earliest occupation,
differ from those in Lime Creek III in that a point of the Scottsbluff type and knives of the Lime Creek knife form in the lower
zone are replaced in the higher zone by a Plainview point and
16

The Archeology of the Lime Creek Site

crude chopping tools. However, a point of the Milnesand type
was found in each zone. In Lime Creek I the main animals eaten
were beaver and pronghorn antelope, whereas in Lime Creek
III only bison were eaten. The changes seem to have been
caused in part by fluctuations in local environmental conditions, and in part by changes in traditions.
The report which follows is organized in three major parts.
Section II describes the environmental setting and the background of scientific studies leading up to the work at the site.
In sections III, IV, and Vthe investigations at the site are described and the information derived from them is presented.
Section VI is devoted to a discussion of the data in terms of the
archeological problems just reviewed.
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II. GEOGRAPHICAL AND HISTORICAL
BACKGROUND:
THE MEDICINE CREEK RESERVOIR AREA
Location

The Medicine Creek Reservoir, officially designated Harry
Strunk Lake, is a project of the Bureau of Reclamation of the
United States Department of the Interior, and is in the southeastern part of Frontier County, Nebraska. The Medicine Creek
Dam, which impounds the waters of the lake, is about eight
miles up the valley of Medicine Creek from Cambridge, at
which city Medicine Creek flows into the Republican River
from the north. The lake is about one-half mile wide and extends for eight miles up the valley. The area is readily accessible, as two major transcontinental routes, U. S. Highway No.
6 and the Chicago, Burlington, and Quincy Railroad, pass
through Cambridge. Since the completion of the dam in 1949,
and particularly since the lake was opened for fishing in 1952,
this countryside has become familiar to many thousands of
people.
By road the dam is two miles west and eight miles north of
Cambridge, at 40° 22' 42" North Latitude and 100° 12' 4" West
Longitude. It is in Garfield Township, Township 5 North,
Range 26 West of the Sixth Principal Meridian. This location
can be approximated on a small scale map as being just northwest of the point where the 100th Meridian crosses the Republican River, which can be seen as a major stream flowing eastward near the southern edge of Nebraska (Fig. 1).
A mile and a half above the dam a small tributary, Lime
Creek, enters Medicine Creek from the west. The Lime Creek
site is on this creek.
Geographical SeUing

Medicine Creek, a major northern tributary of the Republican River, flows for some sixty miles southeastward through
the dissected loess plains of south central Nebraska. In its lower drainage, with which this report is concerned, the average
elevation of the land is about 2400 feet above sea level.
This region is characterized by steep-walled valleys a hundred or more feet deep, separated by relatively level uplands
which are the loess-mantled remnants of the original Tertiary
Plains surface. A series of terrace remnants along the valley .
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walls indicates that the region has had a complex fluvial history, as will be discussed later. The creeks run in meanders entrenched about fifteen feet deep in the floodplains: A few
streams, such as Medicine and Lime Creeks, are perennial, since
they are incised into the Cretaceous bedrock at the top of which
springs occur. Shallower gullies carry water only after storms
and when the snow is melting. At such times, headward erosion
is active.
The climate is classified as dry subhumid, with hot summers and cold winters (Thornthwaite, 1948). The growing season is about 145 days long, with killing frosts to be expected
between October 1 and May 1. The mean annual rainfall is 23
inches, but as elsewhere in the Plains the figure may vary
markedly from year to year: it has been as low as 11 inches
and as high as 38 inches. More than half of the annual precipitation occurs in the form of violent thundershowers from May to
August, especially in May and June. This is the time of the
flash floods which plague the region, since much of the water
from the torrential cloudbursts runs off rather than sinking into the soil. In sharp contrast to such conditions are the droughts
which are common-in July and August (Bacon et al., 1939, pp.
3-4) .
The uplands and slopes are covered with the short grasses
of the western Plains. Yuccas and occasional conifers dot the
slopes. There are groves of cottonwood, willow, box elder, ash,
and hackberry in the lower slopes and along the courses of the
creeks.
At present, nearly all the land is utilized for farming and
cattle-raising. The rich loessic soils of the flat uplands nourish
grain crops such as wheat, corn, and varieties of mi-llet and
sorghum. The slopes and some of the uplands are in cattle
range. The lower terraces and floodplains are cornfields, welldrained and fertile. Wheat, corn, and cattle are the principal
cash products.
Before the 1870's, bison and pronghorn were plentiful in this
area. The fauna today, as observed by the writer's field party
and reported by local people, includes coyotes, badgers, raccoons, rabbits, skunks, prairie dogs, gophers, turtles, and a
number of species of snakes including rattlers. Occasional deer
are encountered in the valleys. A varied bird life abounds.
Ducks are common during migration seasons. Quail, and since
the early 1900's pheasants, frequently are to be seen. This would
19
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be a favorable habitat for people in whose economy hunting
played an important role.
Accordingly, this region was a hunting ground of both eastern and western Plains Indian tribes. Before White settlement,
Medicine Creek was in the hunting territory of the Pawnee,
whose earth-lodge farming villages were one to two hundred
miles distant to the east and northeast. The Pawnee did not
enjoy undisputed hunting rights here, however, since High
Plains tribes such as the Arapaho and Cheyenne also were
familiar with the area (Strong, 1935, pp. 16, 26-27).
The countryside first saw use by Whites in the 1860's when
large herds of Texas cattle were brought north along a trail
about twenty miles west of Medicine Creek en route to the
railroad at Ogallala, Nebraska, then the end of the Texas Trail.
Homesteading began along Medicine Creek in the early 1870's.
The extermination of the bison in this area was completed soon
afterward.
Geology and Geomorphology

The geology and geomorphology of the Medicine Creek area
have been the subject of extensive study, and are to be dfscussed in detail in reports by Dr. C. B. Schultz and associates. Reference is made to these reports and to earlier papers (Schultz
et at, 1948, 1951) for more exhaustive treatment of the material
which is abstracted here.
The bedrock in this area is the Niobrara Chalk, a yellowish
Cretaceous limestone in which there are frequent occurrences
of jasper. The Niobrara is overlain by Pliocene sandstones, the
Ash Hollow and Kimball formations of the Ogallala group,
through which the present deep valleys were incised in the
early part of the Pleistocene epoch. These sandstones now protrude through later deposits here and there along the walls of
the valleys and have been the source of an extensive fossil
fauna of late Pliocene age. Deposits of loess and silt of Pleistocene age mantle the older rocks and are especially deep in the
valleys, where they form a series of valley fills some of which
are more than fifty feet deep.
Since the formation of the Pleistocene valley fills is important to an understanding of the geologic context of the Lime
Creek site, it will be reviewed briefly here. The major climatic
fluctuations which characterized the Pleistocene epoch caused
cyclical changes in stream behavior on the Great Plains. During cold intervals, silt and loess accumulated in the valleys to
20
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such an extent that the level of the floodplains was raised appreciably, sometimes as much as sixty feet. With a return to
warmer times the streams began to cut away these materials
until much of the recently deposited sediments had been carried away and the floodplains had returned to approximately
their original level. Portions of the valley fill escaped the erosion and survived as terraces or flat-topped spurs along the
valley walls. These topographic fea~ures, whose upper surfaces
are fragments of former high floodplains, are called terrace
remnants. The fills within them are called terrace fills.
The older terrace fills are found within a series of high terrace remnants along the walls of such valleys as that of Medicine Creek. Successively lower groups of terrace remnants represent successively younger and less pronounced periods of
deposition. On Medicine Creek these groups of terrace remnants have been designated by numbers, following a system
now standard in geomorphological studies in the Central Plains.
The present normal floodplain is known as T-O or Terrace-Zero,
the first group of terrace remnants above it as T-1, the next
higher group T-2, and so forth. The terraces on Medicine Creek
are part of the Republican River terrace system, which in the
Medicine Creek Reservoir area includes RT -0 (Republican Terrace-Zero) through RT-4.
A brief statement regarding the T -2 fill is in order here,
since the Lime Creek site was in a fill which has been identified
as the T-2 fill, as described on a later page. Within this T-2 fill
two sedimentary units have been distinguished, representing
two periods of deposition separated by an erosional episode. The
younger of these fills, called the T-2A fill, has been correlated
with the Valders substage of the Wisconsin Glacial stage. At
the base of the T-2A fill is a complex soil called Soil YY, which
is believed to date in part from the Two Creeks interstadial
preceding the Valders and in part from the earlier part of the
Valders. The occupational zones at the Lime Creek site were in
this soil, and are therefore believed to date from Two Creeks
and early Valders times.
His:l:ory of Archeological Work

The valley of Medicine Creek is rich in evidences of past
human and animal life. At least one site of the Dismal River
Aspect, dating from about A.D. 1700 and attributed to Lipan
Apache, is known in the valley (Wedel, 1934, pp. 180-182; tribal
identification from Champe, 1949, pp. 291-292). Village sites
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of the Medicine Creek Focus of the Upper Republican Aspect,
dating from about A.D. 1300 or a little later, are scattered along
the higher terraces. Less numerous are "Plains Woodland" sites,
which are thought to date from about A.D. 1000 and are found
on the lower terraces (Wedel, 1934, 1935; Strong, 1935, p. 242;
Kivett, 1949; dates from Champe, 1946, pp. 89-90). Still earlier
are pre-ceramic camp sites which are buried in the valley-silts.
The Lime Creek site is one of these earlier sites.
The faunal history of the area is reflected in a series of fossil
assemblages from the various terrace fills and bedrock exposures, dating from recent times back through the Pleistocene
and Pliocene epochs, and also from the much earlier Cretaceous
epoch.
Scientific interest in the vall~y began in 1927 when the University of Nebraska State Museum started several years of
paleontological field work in the area (Barbour, 1927, 1930).
In the early 1930's archeological investigation of Upper Republican sites was carried on here, mainly by Hill and Wedel
(Wedel, 1934, 1935; Strong, 1935, p. 242).
Intensive archeological and paleontological reconnaissance
began in the reservoir area in 1946 as part of the salvage work
occasioned by the construction of the Medicine Creek Dam by
the Bureau of Reclamation. Work on the dam began in 1947 and
was completed in 1949. A number of archeological and paleontological sites were destroyed as a direct result of construction
work on the dam, and many more were inundated by the lake,
which attained its normal level in the spring of 1951. Following
the pattern set for reservoir projects throughout the Missouri
Basin, a scientific salvage program was instituted in order that
as much information as possible might be recovered from these
sites before· they were destroyed. The Missouri River Basin
Survey of the Smithsonian Institution and the Nebraska State
Historical Society conducted archeological excavations in Upper Republican and Woodland sites (Kivett, 1949). At the same
time, the University of Nebraska State Museum carried on
paleontological and geomorphological investigations (Schultz
et al., 1948, 1951; Schultz and Frankforter, 1948a, 1948b, 1949;
Davis and Schultz, 1952).
The paleontological reconnaissance of the Museum resulted
in the discovery of a number of fossil quarries of diffeJent ages.
Six of these localities contained not only the remains of animals, but also evidences of human activities. Five of these six
archeological sites are in the lower part of the T-2A fill. The
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Museum code designations,l the names, and the locations of
these five T-2A sites are as follows:

Paleo -Indian Sites
in the Lime Creek Area
FRONTIER COUNTY, NEB.

SCALE IN MILES

o

114

112

3/4

.~--~"~~~"~--~"----~
No Distinction is Modo aetween Terraces
Different Hei!)"!'.

0'

Fig. 2-Skeich map showing locaUons of Paleo-Indian si:tes In :the Lime Creek area.

Ft-41, Lime Creek site, north side of Lime Creek valley one
mile up the valley from the creek's mouth (Figs. 2, 3).
Ft-42, Red Smoke site, north side of Lime Creek valley onethird mile up the valley from Ft-41 (Fig. 2) .
Ft-50, Allen site, west side of Medicine Creek valley onehalf mile below the mouth of Lime Creek (Fig. 2).
1 The site designation system of the University of Nebraska State
Museum is binomial, consisting of a two-letter symbol for the county,
and a serial number for the site. Thus Ft-41, the Lime Creek site, is
site no. 41 in Frontier County. A number of institutions use the same
system with the addition of a numerical prefix for the state according
to its position in the alphabetical list of 48 states. In terms of this
system Nebraska is 25, and the Lime Creek site is 25Ft41.
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FIG. 3- Aerial view of the lower pari of Lime Creek valley , August, 1949; looking east -northeast. The Lime Creek sHe is the prominenl
lrench in the cenler foreground . Two other Paleo-Indian sites are jusl beyond the edges of this view; the Red Smoke site is on Lime Creek
just below the lower left corner, and the Allen sile is on Medicine Creek, which runs across the picture in the distance. just beyond the
right mar!}in of the picture. This view does not show the normal appearance of the area, sin,c e 1he trees have been cleared from the lower
valley of Lim.e Creek and the Medicine Creek valley in anticipation of reservoir flooding, and the normally shallow Medicine Creek has
filled ils gully and is about to flood the boUomlands because of the recent closure of lhe Medicine Creek Dam. a mile and a half downstream.
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Ft-51, Spillway site, east bank of the spillway channel below the Medicine Creek Dam.
Ft-101, Siebecker site, southwest side of Medicine Creek
three miles upstream from the dam.
The sixth site, the Stansbie site (Ft-102), is in the T-1 fill.
It lies on the north side of Lime Creek two miles up the valley
from its mouth, and is outside the limits of the reservoir area.
Three of these sites, the Siebecker, Spillway, and Stansbie
sites, have produced very little archeological data. The Siebecker site was tested in 1950 but was destroyed by wave action
before it could be adequately investigated. The Spillway site,
which had shown surface suggestions of 'more than one stratum
with cultural and faunal material, was tested in 1951 but failed
to produce any positive information. The Stansbie site was
tested in 1955 and proved to be stratified, but no material of a
distinctive nature was found.
The Lime Creek, Red Smoke, and Allen sites have produced
important archeological and paleontological data. They were
discovered in 1947, during which summer all three sites were
tested and the Lime Creek site was extensively investigated
(Schultz and Frankforter, 1948b). This work was done by a
Museum field party led by A. Allen Graffham, under the direction of the Museum Director, Dr. C. Bertrand Schultz. In
1948 intensive excavations were carried on at the Allen site
by a Museum party under the direction of Preston Holder
(Holder and Wike, 1949). Beginning in 1949 the writer was in
charge of archeological work for the Museum in the reservoir
area. In 1949 the Lime Creek site was further excavated, the
Red Smoke site was tested, and additional faunal material was
collected at the Allen site. The AIle? site soon afterwards was
inundated by the rising waters of the lake. Beginning in 1950
the National Park Service collaborated with the Museum in
sponsoring the field work. In that year final investigations
were carried on at the Lime Creek site before it went under
water, and extensive work began at the Red Smoke site, which
is at the head of the Lime Creek arm of the lake and is not submerged at normal lake level. Work continued at Red Smoke in
1951, 1952, and 1953 (Davis and Schultz, 1952; Davis, 1953).
With the end of work at this site in July, 1953, the field work
phase of the Medicine Creek project of the Museum came to an
end except for occasional field trips made to check specific
questions which have come up during analysis of the data.
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III. THE LIME CREEK SITE
Location and Appearance

The Lime Creek site, Ft-41, lies on the north side of Lime
Creek valley, a mile west of lYIedicine Creek (Figs. 2, 3). The
site is located slightly east of center, NE1f4 of SE1f4, Section 15,
Township 5 North, Range 26 West. 1 Before the creation of the
lake, at this point Lime Creek swept in a sharp curve against a
terrace remnant on the north side of the valley and had produced a cliff by undercutting during floods. Since 1950 the face
of the cliff has been partially submerged by the waters of the
Lime Creek arm of the lake.
Cultural Zones

Three strata containing evidences of human activity have
been found near the base of the cliff at the Lime Creek site.
They are called, from lowest to highest, Zones I, II, and III.
Most of the archeological information from the site is derived
from Zones I and III, and for that reason these two zones will
receive major attention in this report. Zone II, which contained
very few cultural manifestations, will be mentioned only
briefly.
History of Excavations

The site was discovered by a University of Nebraska State
Museum paleontological reconnaissance party on June 25, 1947,
following a severe flash flood which caused considerable cliff
erosion and exposed flint chips and bones in Zone I. The Museum field party excavated at the site on several occasions in
June, July, and August, 1947 (Fig. 6). Approximately 950
square feet of occupational area were investigated in the course
of this work, which has been summarized in a report by Schultz
and Frankforter (1948b, pp. 48-54).
In 1948 only brief visits were made to the site and no extensive excavations were carried on. During one of these visits
Loren Toohey and Allen Graffham of the Museum staff collected a partial bison skeleton which was eroding from Zone II.
Excavations in the seasons of 1949 and 1950 were carried on
by Museum parties under the supervision of the writer. In the
1949 season, overburden removal with a bulldozer took place
from July 9 to July 20. Excavations were carried on with a
1 This is a correction of the location given in Schultz et at, 1948,
p. 31, in which the site was stated to be in the NWlJ4 of SEl/4 of the
section.
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Note:
Face of cliff in vicinity of
french and course of Lime
Creek restored as of 1949
from field nates and photographs.
Locations of Excavations A and C are approximate.
Fig. 4-Map of the Lime Creek

_----95 -

__

---

-90--------------__~~--------------~--

Ft-41 LIME CREEK SITE
NE 1/4 SE 1/4 Sec.15 T5N R26W
Frontier County, Nebraska
10

....0

10

;

20

;

30

;

40

;

50 feel

I

Scale
I' above 80'

Contour 1nt erva 1 5' below 80'

e:
e of cliff in vicinity of
lch and course of Lime
ek restored as of 1949
m field notes and photographs.
~alions of Excavations A and C are approximate.
Fig. 4-Map of Ihe Lime Creek sile.

+

Datum is 2315 1 above Sea Level
University of Nebraska State Museum
Topography by: E.F. Sabatka-1950
Reference Point-elevation at top of stake
LLLLL Limit of Excavation

The Archeology of the Lime Creek Site

CREEK

Ft-41- LIME

SITE

Stratigraphic Section
Not to Scale
Height of Section Above Stream - 51.5ft.

"~~n.4"'-I!t~II'''''. ~I~'" ~~l.IiJ;0"~I'~\"'("libIIJAIJlI'
Soils Z'
ondZ

17/

//

3.2'

SOiIS/

//
2.0'

Thickness of
sedimentary

3.0')
Loess

14.3'

--------------------------/'////////.Loess and silt with ,///////////.

5

////////·carbonoceous IlJyers ,,//////////

14.5'

0.3'
1.2'

6'///h Carbonaceous

7

Silt
.8:////~Carbonace ous
Soil yy
Complex

9

0.2'

4.5'

Silt with carbonaceous layers

0.3'

Cultural
zone No.

3.0'
1.0'

4.0'
Sa nds and cloys
9.5 ft.

to bedrock

I
I

•

t

Fig. 5-Stratigraphic section at the Lime Creek site.
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small crew from July 21 to August 15, and on a more limited
scale from August 22 to 28 and again from October 27 to 30. In
this work, 803 square feet of occupational area were investigated (Figs. 7, 8,9).
In 1950, small parties worked at the site from April 7 to 10,
on May 13 and 14, and for eight days between June 5 and June
29. In this work 297 square feet of occupational area were investigated. Soon afterward, the cultural zones were flooded by
the rising waters of the new lake.
Geology and Paleon:tology
SEDIMENTARY SEQUENCE

A detailed study has been made of the geology and geomorphology of the Lime Creek site and is to be reported by
Dr. C. B. Schultz, Mr. L. G. Tanner, and others. The data relevant to an analysis of the archeological information are summarized here.
A series of alluvial terraces is represented in the immediate
vicinity of the Lime Creek site, including remnants of T-O, T-I,
T-2, and T-4. The site itself is in the later fill of the local T-2,
and the sedimentary sequence constitutes the type section of
the Central Plains T-2A fill. The major subdivisions within
this section (Fig. 5) are referred to here as sedimentary units.
These units have been numbered from the surface downward,
but it will serve our purposes best to describe them in the
order in which they were formed, from the lowest upward.
Below stream level nine feet of silts and sands extend to the
Cretaceous bedrock. Immediately above stream level lies sedimentary Unit 13, a four-foot stratum of carbonaceous bluish
clay with occasional silty lenses. This bluish clay is overlain by
25 feet of stratified silts, Unit 5-12, with many horizontal carbonaceous layers which are, in reality, imperfect minute soils.
These stratified silts grade upward into Unit 4, an aeolian deposit 14 feet thick, which in turn is capped by a double soil zone,
Units 1-3. The bluish clay and the overlying 25 feet of silts with
carbonaceous bands make up the Soil YY complex at this site.
The basal bluish clay is believed to represent a swamp deposit, and the stratified silts and minute soil zones indicate a
climate which was fluctuating but was, in general, becoming
drier and increasingly inhospitable for plant and animal life. A
climax of aridity is indicated by the loess in the upper part of
the section.
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Cultural Zones I, II, and III correspond respectively to sedinentary Units 12, 10, and 8, which are immature soils in the
stratified silts above the basal bluish clay.
FAUNAL MATERIAL

Bones were relatively abundant in the three cultural zones,
and occasional bones were found in the bluish clay below Zone
1. Paleontological analysis of these specimens has been carried
on by Dr. C. B. Schultz and Messrs. W. D. Frankforter and L. G.
Tanner and is to be presented in detail in another report. The
analysis was nearly complete at the time the present report was
written and those parts of it relevant to the archeology of the
site may be summarized here, it being understood that the final
paleontological statement may contain minor revisions.
Most of the identifiable animal forms represented in the
collection differ from the forms which live in this same area
today. This does not necessarily imply that the animal species
represented at the Lime Creek site are now extinct, but only
that they no longer live in this part of the Great Plains. The
task of comparing the bones from this site with fossil and
modern comparative materials from elsewhere on the continent
was not completed at the time of this writing, and accordingly
the significance of these observations can not yet be stated.
The bison bones from the Lime Creek site are different from
those of the modern species, Bison bison. Dr. Schultz and his
colleagues are reluctant to identify them in terms of any of the
current published classifications, as they feel that these classifications need revision in the light of recent stratigraphic evidence. The most that can be said at present is that the Lime
Creek bison are most like B. antiquus.
In Zone I, most of the bones are of beaver and pronghorn
(antelope), and there are relatively few bones of other animals.
These other animals are bison, large and small cervid (presumed to be elk and deer), jackrabbit and probably cottontail,
coyote or dog, raccoon, prairie dog, field vole, and pocket gopher. The field vole is represented by the partially articulated
skeleton of an individual which may have died some time after
the zone wa~ occupied by man.
In Zones II and III all the bones are of bison. The bison in
Zone III are appreciably larger than those in Zone I, but the
reasons for this difference are not apparent.
The striking difference between the faunal assemblages in
Zones I and III is one of the most interesting aspects of the
29
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Table 1), and therefore the presence of an extinct form in this
site suggests that the fill pre-dates the end of the Valders.
A fourth line of evidence, not previously mentioned here,
stems from a radiocarbon date of about 7575 B.C. (9524 ± 450
B.P.: Libby, 1955, p. 107, Sample No. C-471) , obtained from
fragments of charred logs in the basal clay, sedimentary Unit
13 (Fig. 32, right end, "charred wood"). The reliability of this
date is difficult to judge, since the figure is based on radiation
counts from a single charcoal sample which was not collected
under optimum conditions. It will be well to review the conditions of collection. The charcoal was obtained by the present
writer in 1949. Most of the material was below the water table,
which was high because the creek was dammed by back dirt
from the excavations, and the charcoal was waterlogged when
it was collected. A few of the specimens were from near the
face of the cliff and contained modern root hairs. The material
was wrapped in tissue paper when it was collected, a procedure
which resulted in the accumulation of a mass of paper fibers
clinging tightly to the charcoaL These fibers and the root hairs
were removed under a low-power microscope in the laboratory.
It is felt that these circumstances of collection conceivably
could have resulted in contamination of the charcoal sample,
so as to make the date falsely recent. It seems best, in view of
this situation, to regard this radiocarbon date as only a minimum age for Unit 13. It is thus possible that there is no contradiction in the fact that the date of 7575 B.C. from sedimentary
Unit 12 is 2000 years more recent than the 9400 B.C. (11,400
B.P.) radiocarbon date given the Two Creeks Forest Bed in
Wisconsin with which Unit 13 is thought to correlate (Libby,
1955, p. 122; see also Schultz et al., 1951, pp. 34-35).
In summary, the evidence of soils and silts within the terrace fill, terrace surfaces, and faunal remains indicates that the
lower part of the fill at the Lime Creek site is equivalent in
time with the Two Creeks interstadial and the earlier part of
the Valders glacial subage. A radiocarbon date which has
been obtained from charcoal in the lowest part of the fill is felt
to be of uncertain reliability, and therefore does not provide a
check on the validity of the geological correlation. The date
does indicate, however, that the bluish clay at the base is at
least as old as 7575 B.C., and this figure does not conflict with
the available geologic evidence.
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Field Procedures

Three separate areas, which will be referred to as Excavations A, B, and C, were dug at the Lime Creek site (Figs. 4,
31). Excavation A was dug in 1947, and Excavations Band C
in 1949-50. Each excavation had a separate grid, independent
of the others. Because of accidents associated with the mapping, the three grids cannot be related to one another with precision, and there is no point or plane of reference common to
all three excavations. Therefore, the task of tying together the
evidence from the site as a whole presents special problems,
the solution to which depends on the nature of the rest of the
field data. The present section is, then, concerned with the procedures followed in the field and with the evidence stemming
from these procedures which demonstrates the relationships
of the finds made in the three excavations.
The maps (Figs. 4, 31) are based on a survey made with
reference to the grid of Excavation B. The locations of Excavation A and Excavation C are shown as approximate, since reference points for the grids of these two excavations were destroyed either by reservoir construction or by the reservoir itself, before the base map was completed. The locations given
here are based on photographs, on known orientation of the
grids, and, in the case of Excavation C, on an alidade sight to
one grid stake from Reference Point "B" on the cliff edge. By
virtue of these lines of evidence, the error in placement of these
two excavations on the maps is believed to be less than ten feet
in any direction.
EXCAVATION

A

The 1947 excavations are called Excavation A. Information
on procedures followed in this excavation has been supplied
the writer by A. Allen Graffham, Dr. C. B. Schultz, and Dr.
John L. Champe. Overburden removal in Excavation A was
accomplished by dynamiting, the loose earth being removed
with a bulldozer. This procedure left a shelf 60 feet long and
10 to 20 feet wide, about three feet above the stratum of bones
and flint which had been revealed by the flash flood a short
time before. The remaining fill was removed by hand. The
men worked back a vertical face and thus exposed the cultural
material. The rest of the work in Excavation A was devoted
to the removal of this material, and two test borings also were
made to determine the nature of the underlying sediments
(Figs. 6, 36) .
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The first digging in Excavation A took place in a strip five
feet wide and one hundred feet long, oriented on a magnetic
north-south line. For purposes of excavation and recording, this
strip was divided into rectangular units five feet by ten feet
which were called "plots" and were numbered from 1 through
10, beginning at the south. This area was later enlarged eastward and a grid was constructed, also oriented on magnetic
north, with lines five feet apart (Fig. 36). The grid was so
arranged that each of the former plots now made up two fivefoot squares. In this grid, squares were numbered according to
their position with reference to an origin near the original face
of the cliff. For example, square 5N: IE was the fifth square
north, in the first tier of squares east, of the origin.
In the field notes the zone in which the cultural material
lay is referred to as "the artifact horizon." This term will be
enclosed in quotation marks here when referring to this specific zone as observed in Excavation A, since there are other
artifact-bearing zones at the site. As will be described later,
"the artifact horizon" of Excavation A has been correlated
with finds made in later work and is now called Zone 1. Approximately 950 square feet of this zone were investigated in
Excavation A (Fig. 36) .
In the early work in Excavation A, "the artifact horizon"
was the only cultural stratum visible at the site, but before the
end of the season, flint and charcoal had been noted in two
higher zones. One of these zones is recorded in the stratigraphic
sections (Fig. 34) as the "upper artifact horizon," about two
feet above "the artifact horizon," and the other is noted in the
field catalog as "fire-pit eight feet above soil zone," the soil
zone referred to being the basal bluish clay.
The field record of Excavation A is in the form of a series
of photographs and stratigraphic sections, and in addition a
field catalog which gives the findspots of some specimens in
terms of square or plot, and of others in terms of distance from
two grid intersections. Elevations were not recorded unless
material was found outside of "the artifact horizon," in which
case the distance of the find above the basal clay was noted.
EXCAVATION B
Excavation B was dug in 1949 and 1950, under the direction
of the present writer. Overburden removal was accomplished
with a bulldozer, which cut a northeast-southwest trench at
right angles to the cliff, stopping twelve feet above the basal
bluish clay to permit testing for the highest cultural material
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observed in 1947. Throughout this bulldozing the blade of the
machine was watched to see whether it was cutting through
cultural material, but no such disturbance was observed. Test
pits in the northwestern half of the trench were unproductive,
but a stratum containing fragments of flint and bone was
found in the southeastern half. This cultural stratum, eight
feet above the basal clay, was given the field designation Zone
R. Zone R corresponds to the "fire-pit eight feet above soil
zone" of Excavation A in terms of depth below the surface,
height above the basal clay, and position in the sedimentary
sequence. It is therefore assumed to represent the same cultural zone, and in this report will be called Zone III, the highest of the three zones found in the site. Five hundred square
feet of Zone III were investigated in Excavation B (Figs. 9,
38) .
A heavily burned zone lay immediately above Zone III but
was separated from it by a stratum of sterile silt (Fig. 5, sedimentary Unit 6). This zone, which may have resulted from a
brush fire, was not a significant feature archeologically, but
served as a useful marker when overburden was being removed to uncover Zone III. Since it also was observed in Excavation A just above the "fire-pit eight feet above soil zone,"
it provides additional evidence for the correlation of Zone R
of Excavation B with the high fireplace of Excavation A.
When the northwestern part of the trench proved to be
sterile, the bulldozer dug that half of the trench to about three
feet above the basal clay, in order to make accessible the lower
zones recorded in 1947. Only one lower cultural zone was found
in Excavation B, and it was given the field designation Zone C.
There were also evidences found of an earlier excavation, presumed to be Excavation A, which had penetrated through Zone
C and had stopped just below it (Fig. 32, right end). In view of
the fact that work in Excavation A had been limited to the
removal of "the artifact horizon," this discovery points to the
identity of "the artifact horizon" and Zone C. Furthermore,
both Zone C and "the artifact horizon" were at the top of the
basal clay, sedimentary Unit 13. They are therefore assumed
to represent the same cultural stratum, which in this report is
called Zone I, the lowest of the three zones in the site. Approximately 250 square feet of Zone I were investigated in Excavation B (Figs. 8, 9).
The bulldozer trench ran approximately northeast-southwest, and it was found convenient to orient the grid for Exca34
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vation B along the axis of the trench, fifty degrees east of
Magnetic North. The origin of the grid was marked by an iron
stake in the ground on the surface of the terrace north of the
cliff (Fig. 4). The base lines were called the X-axis and Y-axis.
Distances southwest of the origin were called X-distances, and
those southeast of the origin were Y -distances (Fig. 38). Fivefoot squares were given the grid designation of the stake at the
south corner. For instance, square X150/Y210 lay between grid
lines X145, X150, Y205, and Y210. The arbitrary datum used
for vertical measurements was 2315 feet above sea level, about
thirty-six feet below Zone I.
Most of the work in Excavation B was carried on in terms of
five-foot squares. In a few cases ten-foot squares were used.
Each square was stripped by blocks which varied in thickness
from 0.2 feet to 1 foot, according to the nature of the material
being encountered. Sterile zones were skimmed with shovels,
all clods being broken up, and cultural zones were worked
with hand tools. It was impracticable to screen the dirt, as the
silts were too moist to run through a screen.
Measurements were made in feet and tenths. Horizontal
locations of diagnostic finds such as projectile points, and of
structural features such as fireplaces, were determined by
measuring the distance to two grid stakes. Elevations were determined by line and level or by transit. Non-diagnostic finds
such as bone fragments and flint chips were recorded by square
and block.
All material found was sacked and labeled with a feature
number. A feature form adapted from those used by the River
Basin Surveys and the University of Nebraska Laboratory of
Anthropology was the standard medium for describing phenomena found at the site. On the feature sheet the circumstances of the find, its square and block, or exact location in
the case of more significant material, were noted, with supplementary drawings where necessary. In addition to the feature
record, a running narrative journal was kept during the work,
supplemented with further notes in the evening. The written
records were supplemented with plans, profiles, and extensive
photography. Descriptions of the photographs were written
usually at the time of exposure.
C
In 1949 and 1950 a narrow shelf, called Excavation C, was
cut in the sloping base of the cliff northwest of the Excavation

EXCAVATION
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B trench, permitting the investigation of 275 square feet of
Zone I, which was called Zone C in the field (as in Excavation
B) and was identified by its position at the top of the basal
clay. Another cultural stratum was found in a thin carbonaceous zone two and one-half to three feet above Zone I, and this
higher zone was given the field designation Zone K. Zone K
has the same position in the sedimentary sequence and the
same height above the basal bluish clay as the "upper artifact
horizon" of Excavation A and is therefore assumed to represent
the same cultural stratum. In this report this stratum is referred to as Zone II, the intermediate cultural zone of the three
found at the site. Approximately seventy-five square feet of
Zone II were investigated in Excavation C (Figs. 35, 37).
A separate grid of five-foot squares was established for Excavation C, oriented approximately northeast-southwest (Fig.
37). Five-foot grid lines were lettered A, B, C, and so forth,
along the cliff northwestward, and numbered 1, 2, 3, and so
forth, out from the cliff southwestward. Squares were numbered according to the designation of the eastern corner. For
instance, square A-I lay between lines A, B, 1, and 2. The arbitrary datum plane used for vertical measurements in Excavation C was the same as that used in Excavation B, 2315 feet
above sea level. Techniques of detailed excavation and recording used in Excavation C were the same as those used in Excavation B.
SUMMARY OF STRATIGRAPHIC POSITIONS OF CULTURAL ZONES

It is believed that the stratigraphic relationships of the artifact horizons found in the Lime Creek site are reasonably well
established. The grounds for this belief lie in the stratigraphic
correlations between the three excavations, which indicate that
the evidences of occupation can be referred to three cultural
zones.
Zone I, the lowest, is "the artifact horizon" of Excavation
A, and Zone C of Excavations Band C. It is at the top of the
basal clay and corresponds to sedimentary Unit 12.
Zone II, two to three feet above Zone I, is the "upper artifact horizon" of Excavation A, and Zone K of Excavation C.
It corresponds to sedimentary Unit 8.
Zone III, eight feet above Zone I, is the "fire-pit eight feet
above soil zone" of Excavation A, and Zone R of Excavation B.
It corresponds to sedimentary Unit 8.
36
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FIG. 6-Two views of work in Zone I , Excavation A, 1947; looking southeast. Left: an earl:,' sta~e o,f the work. The men are worlcing in Zone I.
above which the stratified siUs of the Soil YY com!llex can be seen. Lime Creek is covered by black dirt. Right: a later stage of the work. with
much of Zone I uncovered and the cultural material visible in s itu.
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FIG. 7-Aerial view of the Excavation B trench. August. 1949; looking east-northeast . T he left side of the trench is deeper. going down to
Zone I; the pits on the right side represent work in Zone III. The large fan of earth in :!he foreground is :!he spoil dir:! from the :!rench.
which has dammed the creek. Excavation C . which had not been started when this lJicture was ta ken. was at the base of :!he cliff to the
leU of the trench. (Photo by D es Moines Register and T ribune; published by permisslon.)

~

FIG. a-Two views o,f work in the Excavation B trench. August. 1949. Work is 9'oing on in Zone L in t h e deeper (northwes,t ) part of the trench.
Left: looking southwest down the trench and across Lime Creek valley . Right: looking nodheas,t up the trench. Zone III is about 3V2 ft. below the
level of the upper trench floor at the right of the picture. (Photo by Des Moines Register and Tribune; published by permission.)
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FIG. 9-Work in Zones I and III in fhe Excavation B french, August, 1949. The top
of the picture is southeast. The four men in the uppe r part o,f the picture are
working in Zone III. The man in fhe lower part o,f the picture is in the deeper
part of the trench. at a concentration of flint fragments in Zone I (Feature 65;
see Fig. 32 ).
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IV. THE ARTIFACTS
Two hundred two specimens identified as artifacts were
found in the Lime Creek site. Three specimens are made of
antler and two of bone; the rest are of stone. The great majority
are made of jasper from nearby outcrops.
The quality of workmanship exhibited in these artifacts is
extremely varied. The makers of these tools were able to work
flint with skill, but were not always inclined to do so. Both
b ifacial and unifacial artifacts vary from crude, barely modified pieces to beautifully finished specimens which show that
the maker had excellent control of the medium.
Classification

Before undertaking a systematic description of the artifacts
and other features found at the Lime Creek site, it will be well
to examine the nature of the categories employed. The criteria
for an adequate classification are felt to be three in number.
First, it should set up descriptive categories which will be susceptible of some functional interpretation. Second, it should
facilitate comparison of the material with other collections.
Third, it should, at least in part, stem from the nature of the
implements themselves, so that it may be presumed to reflect
in some measure categories which existed in the minds of the
makers of the artifacts.
The classification used here for the stone artifacts from the
Lime Creek site was worked out in the course of a study of the
stone implements from all the Early Lithic sites in the Medicine Creek area. The chipped stone artifacts have been divided
into two main classes, the first made up of bifacial implements
and the second of unifacial implements. These two classes have
been broken up into smaller descriptive categories, whose
names follow current archeological usage and are neither consistently functional nor consistently descriptive. The criteria
employed in distinguishing the categories are flaking technique, outline, form and position of cutting edge, and, in a few
cases, size.
The class of bifacial implements is made up of knives, knifechoppers, core-choppers, cores, hammerstones, blanks, and
points. The first four categories make up a graded series of
which knives and cores are the polar forms. This fourfold division of the series is the only one which has stood the test of
repeated sortings. Unifacial implements are divided into scrap41
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er planes, unifacial core-choppers, flake knives, and three categories of scrapers.
A brief note is in order regarding the use of the terms
"knife" and "flake knife." In the present classification, the term
"knife" signifies a well-made lanceolate cutting or piercing
tool. Such implements are often called "blades" by American
archeologists, and have been so referred to by the writer in an
earlier publication concerning the Medicine Creek materials
(Davis, 1953). This latter usage, however, conflicts with the
well-established connotation of "blade" as referring specifically
to the prismatic flake tools made from prepared polyhedral
cores, which are characteristic of the Upper Paleolithic industries of Europe, and which also are found in a number of archeological complexes in America. Accordingly, the term "knife"
is felt to be preferable.
The term "flake knife" is used here to signify an implement
quite different from a "knife." A "flake knife" is a unifacial
flake implement with a cutting edge formed by bifacial pressure flaking.
A systematic description of the categories of stone implements from the Lime Creek site follows. Table I presents the
frequencies of the categories in the three occupational zones.
Knives (Figs. 11; 12; 13, I; 20, D; 21, B) . Bifacial tools, symmetrical, with careful primary and secondary flaking. Edge all
around. Relatively thin in most cases. These specimens were
called "blades" in earlier publications concerning this site.
At the Lime Creek site, the only distinctive knife shape is
a form with roughly parallel sides and straight base (Figs. 11;
12, A-H). This form, called here the Lime Creek knife form, is
characteristic of Zone I and is discussed in the consideration of
that zone in section V.
Knife-choppers (Figs. 13, J, K; 14; 21, A, C-G). Bifacial tools
with regular shape but not carefully symmetrical. Thick, large
primary flakes. Secondary retouch sometimes intentional, sometimes from use. The count of knife-choppers includes fragments
large enough to determine general shape and workmanship.
Core-choppers (Figs. 15, F; 16, H). Bifacial tools without
intentional shaping or careful flaking. Retouching on edge
shows use for chopping or cutting. The count of core-choppers
includes terminal fragments large enough to determine general
shape and workmanship. Fig. 15, F is a unifacial core-chopper,
the only such implement from the site.
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Cores (Fig. 16, F). Similar to core-choppers, but without
evidence of use.
Hammerstones (Fig. 16, A-E, G). Cores showing battering.
Blanks. Bifacial specimens which are fairly symmetrical
and have careful primary flaking but no secondary retouch,
either intentional or from use.
Points (Figs. 10; 19, A-C; 20, A-C; 22-24; 28-30). Small thin
bifacial tools, with very careful flaking and symmetrical form.
Distinguished from the better made knives by their small size.
Four specimens are asymmetrical and may have been delicate
knives (Figs. 10, C; 19, C).
The points from the Lime Creek site are described in Table
II, and are further discussed in the descriptions of Zones I and
III in section V.
Miscellaneous bifacial fragments. A residual category of
fragments not possible to classify because of small size or indeterminate shape.
End scrapers (Fig. 13, A, B, F, G). Flake tools with unifacial retouching along a short side. The only specimens from
the Lime Creek site are six specimens from Z-one I, in all of
which the original flake shape has been intentionally modified
and the unifacial retouching is along the end and one or more
sides. The end appears to be the edge intended for use. The
side retouch is possibly for final shaping before hafting.
Thick scraper (Fig. 19, E). A half-ovoid thick unifacial tool,
carefully shaped and with secondary edge retouch except on
one end and part of one side. It is from Zone III, and is described and discussed in detail in the section concerning that
zone in section V.
Side scrapers (Fig. 13, C). Flake tools with unifacial retouch along a long side only. No specimens are intentionally
shaped.
End-and-side scrapers (Fig. 13, E, H) . Flake tools with unifacial retouching on at least one end and one side. No specimens show modification of the original flake shape.
Miscellaneous flake scrapers (Figs. 13, D; 15, A-E, G-I).
Specimens which cannot readily be placed in any of the above
categories. There are nineteen of these specimens from the
Lime Creek site.
Flake knives (Fig. 19, D). Flakes with bifacial retouch
around most edges.
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Miscellaneous unifacials. Flakes showing use but not referable to any of the above categories.
Use-ground stone (Fig. 17). Stones showing smoothing or
grinding as a result of use. There are four specimens, all from
Zone I. They are described in the discussion of Zone I in section V.
Antler and bone (Fig. 18). Five specimens, four from Zone
I and one from Zone II, are described in the discussions of those
Zones in section V.
Enumeration (Tables I and II)

Table I presents the distribution of artifact categories by
zones at the Lime Creek site. Comments on the artifacts, and
descriptions of the more important items, are to be found in
the discussions of the several zones, which make up the next
section.
The chief significance of the figures in Table I lies in the
fact that the relative frequency of the different functional
categories of artifacts is about the same in Zones I and III.
Hammerstones form the only notable exception to this generalization, there being eight from Zone I but none from Zone
III. This matter will be mentioned again in the discussion at
the end of section V.
Table II presents brief descriptive data for the eight projectile points found at the Lime Creek site. These specimens
will be discussed in the sections of section V dealing with the
cultural zones in which they were found .
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TABLE

I. ARTIFACTS FROM THE LIME CREEK SITE
Knives and knife fragments

Zone

I Frag., pointed
'

I

Unknown
III
II
I
Totals

Zone

end

I Straight
base

2

1

Misc.
frags,

Totals

1
4

1
7

4

17

6

3

10

40

6

17

7

3

15

48

Knifechoppers

I choppers
Core- I

Cores

IHammer-I
stones

Blanks

I

Points
& point
fragments

2

Unknown
III
II
I

6

2

2

1
24

10

7

8

2

5*

Totals

33

12

9

8

2

12*

Zone

Misc,
bifacials

Unknown
III
II

1

I

1

6

Totals

2

6

Zone

Unknown
III
II
I
Totals

End

scrapers

7*

Thick
Side
scrapers I scrapers

End-&-side I Misc. flake
scrapers
scrapers

1

5
1

Flake
knives

1

4

3

14

4

4

19

Iunifacials
Misc, I Use-ground
stones

bone

Total
artifacts

3
36

4

4**
2
22

4

3

1
1

5
158

5

28

4

3

2

202

1

* These figures include three asymmetrical specimens from Zone III and one from
Zone I which may be delicate knives rather than projectile points,

** Includes two pointed specimens which might be gravers,
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TABLE II. POINTS FROM THE LIME CREEK SITE
Measurements in millimeters. Unless otherwise specified, specimens have straight parallel sides and straight bases.
x-fragmentary, hence not recorded
( ) -estimated

UNSM
cat.
no.

Figure
no.

Width

Material

,.s
OJ)
~

<IJ

....:l

<Il
<Il

<IJ

X

::E'"

<IJ

~
''""

Description
_<Il

.'<:

~~....

E-<

i3:

~

:E"

.~

<lJOJ)

x

25

23

9

x

Red and gray
flinty
chalcedony

(68)

24

(21)

7

(13)

I9A,22

Yellow jasper

x

24

x

9

x

20E

Gray-pink
quartzite

x

x

x

x

x

7551

10B,23

Gray and black
flint

7554

IOA,24

7602
7603

Tip missing. Sides slightly
convex. Regular parallel
flake scars dig in deeply at
left edge, become shallow
and fade out near right edge.
Right edge unifacially beveled with fine parallel
flakes. Base bifacially beveled with very short longitudinal flakes. No edge
grinding.
Sides parallel nearly to
midpoint, thence curve in to
tip. Basal edges slightly inset, 17 mm. long. Base and
inset edges ground smooth.
Regular transverse parallel
flake scars extend across
one face; less regular on
other.
Midsection. Transverse
irregular flaking, both faces.
No edge grinding.
Tip fragment. Thick lenticular cross-section, almost
diamond shaped. Flaking
shallow, irregular, indistinct.

I!I

Provenience

Square
-_.

A

2 frags.:
IS,IE &
IS,IW

A

IN,lW

I
I

~~

I

B

XI55/Y195 36.5

B

XI30/Y210 46.1 III

I

TABLE

II-CONCLUDED
--

-'

UNSM
cat.
no.

Figure
no.

Material

b.o

5

>l>.

~

.
~

Q)

--=-__

~

§

Description

OJ
CIl

.c

____

~

Width

.~

~

..;

S

-:;

~

·WbD

~

~

iQ
____
E-<_

~ctf

~I

Provenience

~

_ _ __

_

r.:I

Q)

§

Square

Elev.

~

7604

20B,29

Orange-yellow
jasper

(68)

23

23

8

(13)

Small part of tip missing.
B
Sides converge slightly from
base forward. Tip short.
Shallow parallel flake scars
across faces, with some attempt at oblique flaking.
Base bifacially beveled. Fine
unifacial retouch on right
edge of each face. No edge
grinding.

X130/Y205 46.0 III

7605

20A,30

Yellow jasper

78

26

23

8.5

165

Sides slightly convex. Base
B
concave, concavity 2 mm.
deep. Shallow irregular
flake scars. Fine unifacial
retouch on right edge of
face. No edge grinding.

X130/Y205 46.0 III

7607

20C,28

Green-brown
jasper

x

x

x

8

x

Midsection. Edges not
B
parallel. Regular parallel
flake scars obliquely across
faces. Alternate edges unifacially beveled. No edge
grinding.

X130/Y210 46.5 III

7611

19B

Brown flinty
jasper

37

18

18

5

4

A planoconvex flake irregularly retouched to make
a crude asymmetrical point.

E-J

C

36.8

I
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FIG. lO-Zone I: three points from Excavation A. Full size. A, Scottsbluff point
U,N,S.M. 7554 (see also Fig, 24); B, Milnesand point, U,N,S,M, '7551 (£ee also Fig,
23); C, crude asymmetrical point or small knife, U.N.S.M, 7552 ,
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FIC'. l l -Zone I: Lime Creek knives from Excavation A. X Y2. (A, U.N.S.M. 7559 ; B , U.N.S.M.
7560 ; C , U.N.S.lvI, 7561; D, U.N.S.M. 7598; E, U.N.S.M. 7556; F, U.N.S.M. 7557; G, U.N.S.M. 7558.)
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FIG. 12-Zone I : kn iv es from Excavation A . X v,. A-H, Lime Creek knives. B is r e worked at the base as a n end scraper. (A,
U.N.S .M . 8383; B, U .N.S.M. 8382 ; C, U.N.S.M. 8376 ; D , U.N.S.M. 8381; E , U .N.S .M. 8373 ; F , U.N.S .M . 8371 ; G, U .N.S.M. 8375; HU.N.S .M. 8374; I , U .N.S .M . 8370 ; J , U.N.S .M. 8372 ; K , U .N.S.M. 8377 ; L , U.N.S .M . 8378 ; M, U.N.S.M. 8380; N , U .N.S.M. 8379.)

-=-=eM.

FIG. 13-Zone I: scrapers and other artifacts from E x cavation A. X 1(2. A , B , F , G . end scrapers; C.
side scraper; D . flake scr aper; E . H , end-and-side s c rapers; I. knife; J . K . knife-choppers. (A.
U .N .s .M . 7562 ; B . U .N.s.M. 7563; C. U .N .s .M. 7564 ; D. U.N.s.M. 7565 ; E . U .N .s.M . 7566; F . U.N. S.M .
7567 ; G , U.N.s.M. 7568 ; H . U.N.s.M. 7569; I . U .N.s.M. 7570; J. U.N.s.M. 7571; K. U.N.s.M. 7572.)

FIG. 14-Zone I: knife-choppers from Excavation A. X V2. (A, U .N .S.M. 8389; B, U .N .S.M. 8390;
C, U .N.S.M. 8385 ; D , U.N.S.M. 8384; E, U.N.S.M. 8387; F, U.N.S .M. 8388; G, U.N.S.M. 8386. )

FIG. IS-Zone I : flake scrapers and unifacial core-chopper from Excavation A . X 1/ 2 • A-E. G-1.
flake scra per s ; F . unifacial core-chopper. (A . U.N.S .M. 8395 ; B. U.N.S.M. 8397; C. U .N.S .M. 8392 ;
D . U.N.S .M . 8394 ; E . U .N.S .M. 8391; F. U .N .S.M. 8398; G. U.N.S.M. 8393; H - U .N .S.M. 8396; 1. U.N.
S.M. 7564.)

FIG . 16-Zone I : h a mmer slones. cor e. and c ore-chopper from Excavation A . X lj2' A -E . G . hammerstones (B i s a flake ); F . core; H. core-chopper. (A. U.N.S.M. 8361; B . U .N.S .M . 8365; C. U .N.S.M.
8368 ; D. U.N .S .M. 8363; E. U.N.S.M. 8367; F . U.N.S.M. 8366; G. U.N.S.M. 8369 : H. U .N .S.M. 8364 .)

FIG. 17- Zone I: use-gr<>und stone from Excavation A. Full-size. A , B , grooved abraders; C . flat
abrader. (A . U.N.S .M . 7583; B. U.N.S.M. 7585; C. U.N.S.M . 7584. )
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FIG. IS-Zone I: worked antler and bone from Excavation A. X Y2. A, antler knapper; B , C, cut pieces
of antler; D, cut b:me fragment. (A, U .N.S.M. 7592 ; B , U .N .S.M. 7593 ; C , U .N.S.M. 7594 ; D , U.N.S.M.
7597 .)
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FIG. 19-Zones I and III: point fragment, non-distinctive points, flake knife, and thick scraper.
Full size. A, B , from Zone I; C-E from Zone III. All from Excavation B, except B which is from
Excavation C. A , point fragment, U.N.S.M. 7602 (see also Fig. 22); B, crude flake point, U.N. S.M.
7511; C, asymmetrical point or knife, U.N.S.M. 7608: D, flake knife, U.N.S.M. 1382-49; E, thick
scraper, U.N.S.M. 7610 (cross section from below, at leU; longitudinal section at right).

FIG. 20-Zone III: points and bifaciaI fragments from Excavation B. Full size. A. Plainview point.
U .N. S.M. 7605 (see also Fig. 30); B. Milnesand point. U .N .S.M. 7604 (see also Fig. 29) ; C. obliquely
fla ked fragment. U.N.S.M. 7607 (see also Fig. 28) ; D. tip of knife. U .N.S.M. 7606 ; E. tip of point
or drill. U.N.S .M. 7603.

FIG. 21-·Zone III: knife-choppers and knife. X 'Iz. A-C from Excavation A, D-G from Excavati~? :.
A, C-G, knife-choppers; B , crude knife. (A, U.N.S.M. 8399; B, U.N.S.M. 8400; C, U.N.S.M. 840, '
U.N.S.M. 8405; E, U.N.S.M. 8404; F, U.N.S.M. 84 S; G. U.N.S.M. 8403.)

v.

THE OCCUPATIONAL ZONES
Zone I

Zone I is a stratum at the top of the basal bluish clay, containing flint chips, bones, and flecks of charcoal. In this zone,
1475 square feet of area were investigated: 950 square feet in
Excavation A, 250 square feet in Excavation B, and 275 square
feet in Excavation C. The main concentration of material was
found in Excavation A and lay on a relatively level surface
(Figs. 34, 36). In Excavation C the zone was also relatively
level (Figs. 35, 37). Excavation B contained scattered material
in a part of Zone I which sloped upward to the northeast, away
from the creek (Fig. 32). The cultural manifestations thinned
out as the slope became steeper. This evidence indicates that
the people who occupied this zone were camping at the edge
of the floodplain as it then existed. No fireplaces are reported
in Zone I, although in some places in Excavation A charcoal
flecks were particularly numerous and probably signify hearth
areas. Artifacts, bone fragments, and great numbers of flint
chips were found in this zone, especially in Excavation A.
FAUNAL MATERIAL

The faunal material in Zone I has been described in section
III. Beaver and pronghorn bones make up most of the material, a circumstance which makes this zone unusual among
Early Lithic sites in the Plains, since at other sites large game
-bison or mammoth-dominate the faunal remains. Very
small numbers of bone fragments of bison, deer, wapiti (elk),
prairie dog, pocket gopher, jackrabbit, raccoon, and coyote or
dog, are present. The people who camped here evidently had
a wide range of available game animals. It is not readily apparent, however, why beaver should have been hunted to the
near-exclusion of other valley animals such as deer, or why
pronghorn should have been favored over bison as upland
game. The most logical explanation, unfortunately unsupported
by positive evidence, is one in terms of immediate circumstances: a near-by beaver pond may have rendered beaver
the most available small game, and it is probable that a successful pronghorn hunt was carried on while the people were
camped here, and that there were no herds of bison convenient
for hunting at that particular time.
THE ARTIFACTS

A total of 158 specimens identified as artifacts were found
in Zone I. They are tabulated in Table I. The categories in
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terms of which they are discussed here have been defined in
section IV.
Knives and choppers (Figs. 11; 12; 13, I-K; 14; 16, H). Nearly
one-half of the forty knives and knife fragments have straight
bases. Most of the straight-based knives have roughly parallel
sides. These specimens, seventeen in number, make up the most
distinctive artifact form in the whole collection from Zone I
(Figs. 11; 12, A-H). In length, these knives range from 80 mm.
to 180 mm., most of them being from 95 to 1,00 mm. long. The
width is usually one-fourth to one-third of the length. The
thickness is about one-eighth of the length, the range being
11 mm. to 19 mm. This knife form, here named the Lime Creek
knife form, has also been found at the MacHaffie site in Montana (Forbis and Sperry, 1952, p. 130) . The possible significance
of this resemblance is to be discussed in section VI.
Thirty-four chopping tools other than knives were also
found in Zone I.
Cores (Fig. 16, F). Only seven specimens were found that
with certainty could be called cores, in the sense of being
pieces from which flakes were struck but which were not
otherwise used. Most pieces which resemble cores show signs
of use as choppers, and are so classified.
Hammerstones (Fig. 16, A-E, G). Eight hammerstones.
mostly of a hard orange-brown jasper, come from Zone I.
N one are of igneous rock.
BLanks. There are only two blanks in the Zone I collection.
A number of specimens which would otherwise be called blanks
show signs of use in chopping or cutting and are therefore
classed as knife-choppers.

FIG. 22-Point fragment, U.N,S,M. 7602,
from Zone I, Full size, (See also Fig.
19, A.)
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Points. Descriptive data concerning the points from Zone
I are presented in Table II. Of the five complete points and
point fragments from this zone, two, Nos. 7552 and 7611, are
flakes slightly reworked to serve as projectile points or knives
and are not distinctive (Figs. 10, C; 19, B). Another, No. 7602
(Figs. 19, A; 22) is a mid-section or possibly a basal fragment.
It has a lenticular cross-section, straight parallel sides, and
irregular transverse flaking. The edges have not been smoothed.
One specimen, Ho. 7551 (Fies. 10, B; 23), is made up of two

FIG. 23-Milnesand point, U.N.S.M.
7551, from Zone I. Full size. (See
also Fig. 10, B.)

fragments, a base and a mid-section, which were found about
four and one-half feet apart (Fig. 36). The tip is missing. The
sides of this specimen are slightly convex and the base is
straight and bifacially beveled. The right edge of each face
has been unifacially beveled, and the flaking is regular and
parallel across the face of the point. There is no smoothing of
edges or base. As will be discussed in section VI, this specimen
is classed as a Milnesand point.
Another point, No. 7554 (Figs. 10, A; 24), is nearly complete.
The sides of this specimen are parallel from the base nearly to
the mid-point, and then curve in to the tip. The sides of the
base are slightly inset and are ground smooth. The base edge
is straight and has been smoothed. The flaking resembles that
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FIG. 24-ScoUsbluff point, U.N.
S.M. 7554, from Zone I. Full
size. (See also Fig. 10, A.)

on No. 7551, but there is no alternate b eveling. This specimen
is considered to be a Scottsbluff point, a classification discussed
further in section VI.
It will be noted that there are only three distinctive points
from Zone I, and that these three specimens are alike in having
parallel sides, transverse flaking, and lenticular cross-sections.
With such a small sample the evidence demonstrating the
relationship of the specimens to the surrounding fill and to
other cultural material is of particular importance, especially
in a stratified site where undetected mixture of deposits could
produce an erroneous historical picture. In the present instance.
the primary position of the points seems reasonably well established, although the field documentation is not specific with
regard to this matter. Points Nos. 7551 and 7554, the two diagnostic specimens, were found in Excavation A. The field catalog gives the approximate location of No. 7554 and the exact
locations of the two fragments of No. 7551. The base of No. 7551
was found in primary position in undisturbed fill; Fig. 25 of
this report, from the Museum files for 1947, is identified by
Dr. Schultz as a photograph of this specimen in situ. The mid64
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FI G. 25-Base of point, U.N.S.M. 7551. (above right end of pencil) in situ in Zone
I , Excavation A.

section of No. 7551 was seen in a block of earth when the block
w as accidentally knocked loose by a bulldozer which was rem oving back-dirt. The mold of the block remained in the undisturbed fill. The block was replaced in the mold, and the
pr ecise position of the specimen was recorded. The locations of
Nos. 7551 and 7554 place them in the midst of the cultural material found in Zone I (Fig. 36) . Graffham's stratigraphic sections, three of which were drawn at grid intersections close to
the findspots of the points (Fig. 34), imply that the overlying
fill was undisturbed. Dr. Schultz has stated (oral communication) that there was no indication of disturbance in the fill ,
and this was also the writer's observation in Excavations B
and C two years later. The evidence, then, indicates that the
points were in primary association with the other artifacts
in Zone 1.
The mid-section fragment, No. 7602, was found in primary
p osition in Excavation B, and the field records show that the
overlying strata were undisturbed (Figs. 26; 32, near right
end).
Scrapers (Fig. 13, A-H). There are six well-made triangular
and snub-nosed end scrapers in the collection from Zone I
(Fig. 13, A, B, F, G). Other scrapers are only slightly modified
fl akes. Typologically none of the scrapers is distinctive.
Use-ground stone (Fig. 17) . Of four pieces of use-ground
stone from Zone I, two are fragments of grooved sandstone
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FIG. 26- Point fragment, U .N .S.M. 7602, (right of arrow) in place (i.e. replaced in
mold) in Zone I, Excavation B. Stratification of silts may be seen in Ihe profile.

abraders (Fig. 17, A, B) and a third is flat and smooth. The
fourth is a small fragment.
Antler (Fig. 18, A-C). An antler-tine knapper (Fig. 18, A)
and two pieces of cut antler make up the collection of specimens of this material.
Bone. One specimen of cut bone (Fig. 18, D) was found.
DISCUSSION OF ZONE

I

The most numerous artifacts from Zone I are knives, choppers, flake scrapers, and simple modified flakes . Hammerstones
and well-made triangular and snub-nosed end scrapers also
are characteristic.
The manufacture of stone tools was an important activity
in Zone I, as testified by the abundant jasper chips, the hammerstones, and the antler-tine knapper. It is likely that the
66
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choice of this particular spot for a camp was determined at
least in part by the proximity of outcrops of easily worked
jasper. One such outcrop is a few hundred yards southeast of
the Lime Creek site, and two others are to be found within
five minutes' walk west and southwest.
Hunting activities are suggested by the five projectile points,
by the knives, choppers, and scrapers which are well suited to
butchering and skin working, and by the numerous bone fragments. On the other hand, the absence of piercing tools such
as drills and awls seems unusual for a location where skin
working appears to have been going on. This absence may be
due to inadequate sampling, or it may signify that skin working activities were limited to preliminary processing at this
site.
Other activities suggested by the evidence in Zone I are
woodworking and the grinding of seeds. The knives and choppers could serve well as woodcutting tools, and two fragmentary grooved sandstone abraders are much like the "shaft
polishers" of later archeological complexes in the Plains area.
Seed grinding may be indicated by a sandstone artifact the
faces of which are flat. Other possible uses for this specimen,
such as sharpening awls or grinding ochre, seem unlikely
since no striations are visible on the faces and it is not ochrestained.
In summary, the evidence from Zone I indicates that the
primary significance of this site to its occupants was as a brief
camping spot where tools were made from jasper obtained at
near-by outcrops. There are, however, indications of other activities as well. The people who stopped here obtained their
food by hunting, and probably also by gathering wild vegetable products such as seeds. They left no evidences of their
dwelling structures. They ate a variety of game, but pronghorn
and beaver seem to have been the predominant items in their
diet while they were camped at this particular spot. The skins
of the animals they killed were given at least preliminary processing at this location. There are also indications that woodworking may have been going on. Many Qf the stone tools made
here are crude, but some of the knives, scrapers, and points
show great skill on the part of the artisans. The stone-working
tradition of these people was distinguished by the manufacture
of knives and points with straight bases and roughly parallel
sides, classed here as Lime Creek knives and Scottsbluff and
Milnesand points. The people camped here immediately before,
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or in the early part of, the time when the last major ice advance
of the Wisconsin glacial age was taking place in the north.
The field evidence does not indicate whether Zone I was
occupied once or several times, but it does suggest that in
either case people camped here only briefly. The lack of evidences of habitations, and the indications cited in an earlier
paragraph that skins were subjected only to preliminary processing, suggest that people camped here only long enough to
collect jasper and make what stone tools were needed at the
time. Everyday activities such as hunting would continue under these circumstances, but processing of skins might have
been limited to preliminary fleshing and scraping before the
group moved on.
Zone II

Zone II, about two and one-half feet above Zone I, is a carbonaceous stratum containing flint pieces, bones, and artifacts.
It was first noted in Excavation A, where it was called "upper
artifact horizon" (Fig. 34), but was not systematically investigated. However, there is a note in the catalog indicating that
an articulated hind leg of a bison was found in Zone II, associated with some flint chips, within Excavation A during a brief
visit to the site in 1948, and a worked piece of bison ulna is
also cataloged as having been found in Zone II at this time.
In Excavation B this zone may be represented by a dark
stratum about one and one-half feet above Zone I (Fig. 32) in
which a few fragments of flint were found.
In Excavation C it was possible to investigate about seventy-five square feet of Zone II in the form of a narrow shelf cut
in the sloping base of the cliff (Figs. 35, 37). Material remains
included concentrations of flint, four artifacts, and numerous
bison bones. The artifacts are a crude knife and a flake scraper,
and two modified flakes.
The worked piece of bison bone found in 1948 is the proximal part of the ulna, 16.5 cm. long, with the distal part broken
off and the proximal end cut down to a blunt tip which is
polished as if it had been used for rubbing. The whole specimen
has a slight polish as if it had been grasped many times. Its
function is a puzzle.
The information from Zone II may be summarized briefly.
During a soil-forming interval separate from and later than
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the time of Zone I, and considerably earlier than Zone III,
people were making jasper tools at the Lime Creek site and
were killing and eating bison. The artifacts are neither distinctive nor diagnostic and the total sample consists of only
five specimens, so that little can be said about the nature of
the occupation. The evidence suggests a similar pattern of life
to that which prevailed in Zones I and III.
Zone III

Zone III, a cultural stratum eight to nine feet above Zone
I, is in one of a series of immature soils. The zone was recorded
in the field notes from Excavation A as a "firepit eight feet
above soil zone" from which flint chips were removed. All of
the detailed investigation of Zone III took place in Excavation
B in which five hundred square feet of the zone were uncovered (Figs. 9, 38). The zone was not observed in Excavation C.
Two hearths with accompanying concentrations of flint and
bone fragments were found in this zone. Scattered bone and
flint scraps also occurred. The fireplaces were irregular areas
two to four feet across, with red-baked earth, some gray wood
ash, and much dark carbon-stained filL They did not show
clear evidence of preliminary preparation, although a shallow
depression may have been scooped out before the building of
the fire. The surrounding soil zone, up to six feet away, was
heavily carbon-stained and full of bone and flint fragments,
many of which were burned (Figs. 33, 38).
FAUNAL MATERIAL

All animal bones in Zone III are those of a large form of
bison now extinct. Several individuals are represented.
THE ARTIFACTS

A total of thirty-six artifacts were found in Zone III. They
are enumerated in Table I.

Knives, choppers, and cores (Fig. 21). No distinctive specimens under any of these headings were found. There is only
one rather crude knife in the collection (Fig. 21, B), in addition to six knife-choppers, two core-choppers, and two cores.
One of the fragments found is the tip of a well-made knife
(Fig. 20, D). No hammerstones were found.
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FIG. 27-Milnesand and Plainview Doints, U.N.S.M. 7604 and 7605, as found in
Zone III, Excavation B. The Mil';:esand point, U.N.S.M. 7604, is below the tip
of the arrow; it is in approximate primary position. having been disturbed upon
discovery. The Plainview point, U.N.S.M. 7605, is to the right of the tip of the
arrow; it is in situ. Against its tip is the tip fragment of a knife, U.N.S.M. 7606.
At the left of this material is a knife-chopper, U.N.S.M. 8404. The remaining
items' are heav~ flakes and fra::-ments of s,i one and bone. (The arrow actually
points northeast.)

Points (Figs. 20, 28-30). Four specimens identified as points
were found in Zone III. They are described in Table II and
also will be discussed here. Besides these four specimens there
are three others classified as points in Table I, whose assymmetry suggests that they were used as knives rather than as
projectile points (Fig. 19, C) .
One point fragment, No. 7603 (Fig. 20, E), is a slende r quartzite tip. It has a diamond-shaped cross-section and could be the
tip of a drill. The fragment is too small to indicate the shape
or function of the complete artifact.
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FIG. 2B-Obliquely flaked fragment.
U.N. S.M. 7607. from Zone III. Full
size. (See also Fig. 20. C.)

A mid-section fragment of a point, No. 7607 (Figs. 20, C;
28), has straight, slightly converging edges and regular parallel oblique flaking on both faces. As the specimen is oriented
in the illustrations, the lower half of the left edge of each face
is unifacially beveled. The edges are finely retouched but not
smoothed.
Two points, Nos. 7604 and 7605 (Figs. 20, A, B; 29; 30), were
found together in Zone III (Figs. 27, 33, 38). No. 7604 has nearly
parallel sides, a straight base which is bifacially beveled, a
short tip (the extreme tip is missing), shallow transverse
flaking, and fine unifacial retouch on the right edge of each
face. It is classed here as a Milnesand point. No. 7605 has slightly convex sides, a concave base which has been thinned by the
removal of longitudinal flakes on each face, a tapering tip, and
fine unifacial retouch on the right edge of each face. It is
classed as a Plainview point. Neither point has smoothed edges.
In an earlier publication both of these points were called Plainview points (Davis, 1953, p. 382), but it now seems more meaningful to refer No. 7604 to the Milnesand category. This problem of classification is examined in detail in section VI.
Unifacial artifacts. The sole intentionally-shaped unifacial
artifact from Zone III is a thick scraper, described below. Other
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FIG. 29-Milnesand point. U.N.S.M.
7604. from Zone III. Full size. (See
also Fip'. 20. B.)
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FIG. 30-Plainview point. U.N.S.M.
7605. from Zone III. Full size. (See
also Fig. 20. A.)

than this specimen, the only scrapers found in Zone III were
five flakes retouched unifacially on one edge. Another flake
(Fig. 19, D) is bifacially retouched and is classed as a flake
knife, though the distinction may well be only descriptive.
Four miscellaneous unifacial flake tools, two of which resemble
gravers but do not show wear at the tips, complete the inventory.
Thick scraper (Fig. 19, E). This specimen, No. 7610, is a halfovoid unifacial tool, well made, and with careful edge retouch
on one end, one side, and part of the other side. The dimensions
are: length, 58 mm.; breadth, 45 mm.; thickness, 21 mm. The
lower face does not consist of a single flake scar, but has had
about four large flakes removed, creating an irregular surface.
This implement is much like certain of the "planes" described
by Haury from Ventana Cave (Haury, 1950, pp. 187, 207-211)
and seems to have been shaped in the same way, that is, by
using the flat face as a striking platform for the removal of
large flakes around the edge to produce a strongly convex up-72
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per surface. The distal end is not as steeply flaked as the sides,
and has been thinned a littl~ by step-flaking after the primary
shaping. This specimen bears some resemblance to certain
thick scrapers from Zone V of the Red Smoke site, a matter to
be discussed in section VI.
Discussion

The artifact sample from Zone III consists of thirty-six
specimens, of which four specimens are distinctive and the rest
are relatively generalized in form. Despite this paucity of material, comparisons between these artifacts and those from
certain other sites do reveal similarities and differences which
constitute significant clues to be followed up in further research.
Most important of these comparisons are those which may
be made with Zone I. The people who lived at the Lime Creek
site at the time of Zone III seem to have been carrying on much
the same economic activities as did their predecessors in Zone
I. It has already been noted in section IV that the relative frequency of the different functional categories of artifacts, insofar as their functions can be inferred, is about the same in
the two zones, except that hammerstones were found in Zone
I but not in Zone III. The absence of hammerstones in the collection from Zone III probably is an accident resulting from
the small size of the artifact sample, since the quantities of
flint spalls testify to extensive flint working. The major economic activities of the inhabitants of Zone III, as of their predecessors in Zone I, were flint-working, hunting, and skin
working.
The similarity in general economic patterns manifested in
the two zones forms a contrast to the differences in animals
hunted and in many of the tool-making traditions practiced.
The striking change in hunting patterns from an emphasis on
beaver and pronghorn in Zone I to an exclusive concentration
on bison in Zone III, which was discussed in section III, has
been attributed in part to the climatic and ecological changes
which are known to have taken place in the time between the
first and last occupations of the site. Under relatively moist
conditions like those of the present day, small game such as
beaver could be hunted along the wooded streams at the same
time that the upland game could be killed on the plains. This
seems to have been the situation at the time of Zone I. Under
a drier climate such as existed at the time of Zone III, grassland animals would become dominant in the local meat supply.
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In summarizing, then, we have three lines of evidence bearing on the problem at hand. First, the faunal remains indicate
a marked change between the two zones in animals hunted.
Second, geologic evidence points to a climatic and ecological
change corresponding to the change in animal forms. Third,
the relative frequency of artifact categories in the lower zones
suggests similar economic activities. These lines of evidence
indicate that cultural factors were not the cause of the differences in types of animals hunted in the two zones. Rather, it
seems that whenever people camped at the Lime Creek site,
they hunted whatever game was available; and the available
game changed as the climate changed.
The differences between the two zones are most apparent
in the forms of knives and points. Zone III has none of the
straight-based, parallel-sided Lime Creek knives so characteristic of Zone I. The Zone III points do not have inset basal
edges, a feature found on a point in Zone I. Oblique parallel
flaking and the Plainview form, features found in Zone III,
are absent in Zone I. On the other hand, some degree of historical relationship between the two point-making traditions
may be indicated by the fact that parallel sides, straight bases,
parallel flaking, and alternate beveling are features found on
points in both zones, although not in the same combinations.
The presence of a Milnesand point in each zone lends further
emphasis to these resemblances.
The other tools from the two zones are for the most part of
generalized forms, such as choppers, cores, and modified flakes,
which are temporally and spatially wide-spread in this region.
The conclusion suggested by these comparisons is that the
Zone III people acquired certain specific tool-making habits,
such as the making of Milnesand points, from their Zone I"
predecessors, but they did not bear the same total inventory
of material traits as the earlier group.
In short, the similarities and differences between the Lime
Creek I and Lime Creek III materials reflect both continuity
and change in the history of the site. It now remains to compare these groups of artifacts, and the individual artifact types
represented within them, with archeological manifestations
elsewhere in the Plains in order that we may fit this local history into the early human history of the Great Plains as a
whole. These comparisons are taken up in the following
section.
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VI. COMPARISONS AND CONCLUSIONS
Section I of this study included a general discussion of problems of the Early Lithic period in the Great Plains under the
three headings of archeological taxonomy, chronology, and culture history. In subsequent chapters new evidence based on
the work at the Lime Creek site has been introduced. This evidence will now be examined in terms of its bearing on the
general topic as reviewed in section 1.
Archeological Taxonomy: Distinctive
Artifacts and Attributes
LIME CREEK KNIVES

The coarsely flaked knives with roughly parallel sides and
straight bases which are characteristic of Lime Creek I (Figs.
11; 12, A-H) are unusual in the Early Lithic horizon of the
Plains. In view of their distinctiveness, and their specific archeological context at Lime Creek, it seems both justifiable and
useful to give this form of knife a name, the Lime Creek knife
form. Examination of the literature for occurrences of this
form at other sites has revealed only two instances, at the
Allen site (Ft-50) near the Lime Creek site on Medicine Creek
(Holeler and Wike, 1949, p. 264), and 800 miles away at the
MacHaffie site near Helena. Montana (Forbis and Sperry,
1952). I have examined the knives from the Frontier Complex
at the Allen site and, despite the opinion of Holder and Wike,
feel that most of them do not bear a significant resemblance
to the Lime Creek knives. Unlike the latter, the base and sides
of Frontier complex knives are convex. However, two basal
fragments of Frontier complex knives (Univ. of Nebr. State
Mus. cat. nos. 9338-48 and 7582; the latter is illustrated in
Schultz and Frankforter, 1948b, Fig. 13, lower right) are much
like the Lime Creek specimens, and this fact probably indicates some degree of cultural relationship. The sample is too
small to permit more than this suggestion.
Forbis and Sperry say of Lime Creek knives and MacHaffie
specimens, "The 'most distinctive and abundant type of blade'
from Ft-41 turns out to be the most common knife at the MacHaffie site" (Forbis and Sperry, 1952, p. 130). They do not
provide illustrations of the MacHaffie knives, so that it is not
possible to make an independent check of their comparison.
However, since they had ample illustrations of the knives from
Lime Creek I with which to compare their specimens (Schultz
and Frankforter, 1948b, Fig. 8, reproduced in the present paper
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as Fig. 11), their statement must be given a good deal of
weight. 1
The 800-mile distance between the only two documented
occurrences of the Lime Creek knife form makes any estimate
of the geographical distribution of this form relatively meaningless, and the lack of dating at MacHaffie precludes an estimate of its temporal range.
In summary, the Lime Creek knife form is characterized
by coarse flaking, roughly parallel sides, and straight base ..
The breadth is one-fourth to one-third of the length, and the
thickness is about one-eighth of the length. It has been found
as part of the material in Lime Creek I in the Central Plains,
which has been dated geologically before the Valders climax,
and 800 miles away in the "Scottsbluff level" at the MacHaffie
site in the Montana foothills, about the age of which one can
only say that there is some evidence of considerable antiquity.
POINTS: LIME CREEK

I

There are five points from Lime Creek 1. Two are simple
flakes, reworked as non-distinctive points. Another, No. 7602
(Figs. 19, A; 22) is a mid-section with parallel sides and transverse flaking.2 A fourth specimen, No. 7551 (Figs. 10, B; 23),
is complete except for the tip. It has parallel sides, a straight
base which is bifacially beveled, transverse flaking, and alternate beveling of the right edge of each face. The fifth specimen, No. 7554 (Figs. 10, A; 24), is essentially complete. It has
transverse flaking, straight parallel sides and straight base, inset basal sides which are smoothed, and incurving tip edges.
The two specimens complete enough for comparative pur1 Since this was written, Dr. Forbis has kindly sent me illustrations
oJf some of the knives from the MacHaffie site. I am not as impressed
as he is with the resemblances between them and the Lime Creek
knives, particularly since the MacHaffie specimens do not have the
straight bases seen at Lime Creek. Aside from this difference the
knives from the two sites are not dissimilar, being of general elongate
Ian ceo late outline; and the resemblances, when taken together with
the resemblances of the Scottsbluff points and the scrapers from the
two sites, are sufficient to justify the hypothesis of a common material complex as made later in this chapter.
2 In this discussion the following terminology will be used in discussing parallel flaking on points and knives: transverse flaking, in
which the parallel flake scars run across the face of the implement
from edge to edge at right angles to the longitudinal axis; collateral
flaking, in which parallel flake scars extend from the edges to a
medial ridge; and oblique flaking, in which the parallel flake scars
run diagonally from edge to edge across the face of the implement.
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poses are Nos. 7551 and 7554, which have been referred to in
section V as a Milnesand point and a Scottsbluff point, respectively. These terms, Milnesand point and Scottsbluff point,
have both descriptive and historical implications which will
be examined here in order to support the assignment of the
two points to these categories and, further, to see what bearing
this assignment has on an understanding of the cultural and
historical significance of the site. This examination will at first
be limited primarily to matters of description and taxonomy.
Historical considerations will be taken up later.
The Scottsbluff point category. The published definitions
of the Scottsbluff point category are based on a study of a
limited number of specimens from documented archeological
contexts, and a great number of specimens which are surface
finds or otherwise not from documented contexts. There is a
good deal of agreement among the students who have brought
forward these definitions, and the type as defined appears to
have considerable cultural and historical validity.
In terms of the descriptions and illustrations which have
been published,3 a Scottsbluff point has parallel or gently
tapering sides for one-third to one-half its total length, lenticular cross-section, inset basal sides forming a distinct squared or
slightly flaring stem, and neat irregular or transverse flaking.
The edges of the stem are usually smoothed. The proportion
of breadth to length varies, but usually the breadth measures
one-fourth or more of the length. Specimens manifesting this
group of attributes have been found over a wide area as summarized below, and where chronological information is available they appear to date from both before and after the Valders
climax.
The Eden point, considered here to be a variant of the Scottsbluff point, is very slender and often long, the breadth being
sometimes as little as one-seventh of the length. The flaking is
distinctly collateral to a medial ridge and the cross-section is
diamond-shaped. The inset of the basal sides is slight, sometimes barely perceptible.4
• Data on the appearance and geographical range of Scottsbluff and
Eden points are derived from the following sources: Howard, 1943,
pp. 232, 234; Krieger, 1947b, pp. 14-16; Wormington, 1949, pp. 48-60;
Webb, 1948, pp. 230-231, Fig. 45: 1-5; Mulloy and Lewis, 1943, Fig. 28:
11-13; Suhm et at, 1954, pp. 418, 478; and specimens in the collections
of the University of Nebraska State Museum.
• Since this manuscript was completed, the detailed report on the
artifacts from the Finley site has appeared (Satterthwaite, 1957). It
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A series of specimens grading from Scottsbluff points to
Eden points has been found at the Finley site in southwestern
Wyoming (Moss, 1951, PI. I), and a similar series is illustrated
from the Horner site (Jepsen, 1953), demonstrating that there
is no sharp line between the two types. Two considerations,
however, make the separate designation "Eden" seem justifiable. The first is the distinctive appearance of Eden points;
technically they are a specialized form. The second consideration is the relatively limited occurrence of Eden points. Although occasional specimens are found farther afield, Eden
points are most commonly found in the High Plains and montane basins of Wyoming and adjacent states. This distribution
contrasts with the much wider occurrence of Scottsbluff points,
which are relatively common not only in the same area as Eden
points but also throughout much of the rest of the Great Plains.
The more limited occurrence of the Eden point type and its
specialized form suggest a different history from that of the
Scottsbluff type as a whole.
The variation in form within the Scottsbluff type, as defined here, is considerable, and subdivision of the type has been
suggested (see the references in Note 1, and Forbis and Sperry,
1952, p. 132). Within the type, examples of three forms may
be noted: first, the Lime Creek specimen (No. 7554) which is
relatively short with a rounded tip; second, specimens from
the Finley site (Moss, 1951, PI. I, four specimens on the right)
and the Scottsbluff Bison Quarry (Barbour and Schultz, 1932b,
Fig. 16ge) which are longer and more tapering and may be
thought of as "classic Scottsbluff points"; third, specimens
from the White River terraces of northwestern Nebraska which
is clear from this statement that the essential features distinguishing
Eden from Scottsbluff points are relative narrowness and thickness,
and that collateral flaking, and the associated traits of a medial ridge
and diamond-shaped cross-section, are not always found on Eden
points.
In another statement, Wormington (1957, pp. 136-137) groups Eden
and Scottsbluff points under the rubric "Cody points." This is, I believe,
an excellent suggestion, and goes far to solve the taxonomic problem
raised by these points. However, Wormington's suggested variants of
the Scottsbluff type are not the same as those suggested here. She proposes (ibid., p. 137) that the slender point from the Scottsbluff Bison
Quarry be called "Scottsbluff Type I," and the thinner, wider one
'·Scottsbluff Type II." I would call them an Eden and a Scottsbluff
point, respectively. This difference of opinion merely points up the
difficulty of drawing any lines in the Eden-Scottsbluff continuum, and
emphasizes the usefulness and validity of the inclusive term "Cody
points."
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have relatively small triangular blades and relatively long
squared stems (Schultz, 1938, p. 353, lower right). The lastmentioned form is also represented by specimens from blowout
sites in Yuma County, Colorado (Gebhard, 1949, p. 141, Fig.
62, 1-4). None of the Scottsbluff variants-except the Eden
point-can as yet be shown to have distinct significance in
terms of culture history, nor are there sufficiently sharp typological breaks to enable definition of sub-types on a descriptive basis alone.
In short, the Scottsbluff point type as currently defined in
the literature varies in outline, and the cultural and historical
significance of the variations is as yet unclear. One variant is
particularly striking and is called the Eden point type. Scottsbluff points are widely distributed in the Great Plains. Eden
points are more limited in distribution.
Of the two points from Lime Creek I, No. 7554 shares the
attributes of the Scottsbluff type as defined above, but No.
7551 lacks the inset basal sides and resulting shoulders. Schultz
and Frankforter have suggested that the latter point is unfinished, but elsewhere in the same discussion they call this specimen a "modified Scottsbluff type" (Schultz and Frankforter,
1948b, p. 50), implying that the lack of shoulders represents
not a stage in manufacture but a stylistic variation. In the light
of data obtained since these statements appeared, the latter
possibility seems nearest the truth. Both points show significant resemblances to specimens from the Portales complex at
Blackwater Draw in New Mexico. In the Portales complex the
presence or absence of shoulders appears to represent variation within a general pattern, rather than a stage in manufacture. Significantly, Sellards has noted the resemblance of many
of the Portales specimens to Scottsbluff and Eden points (Sellards, 1952,p. 74).
A summary of certain of the data from Portales is relevant
here. The points of the Portales complex were found associated with fossil bison in stratum 5 of the Blackwater Draw #1
site, stratigraphically higher than Folsom and Clovis points
(Sellards, 1952, pp. 72-74, Figs. 35-38). The geologic date is not
known, but a radiocarbon date of about 4300 B.C. (Brannon
et al., 1957, sample Nos. 0-169, 0-170) would indicate a relatively recent date for this material. The points vary in form,
but most of them have relatively slender outlines, straight to
slightly convex sides, straight bases, and parallel-usually collateral-flaking. Certain of the shorter specimens have slightly
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inset basal sides, producing a scarcely perceptible stem (Sellards, 1952, Figs. 35d, 35e, 37h). Treatment of the base varies
from bifacial beveling to thinning by the removal of relatively long flakes upward from the base.
The two points from Lime Creek I fit this pattern welL
There are divergences between them and the Portales points,
but they are for the most part not striking. Nevertheless, it will
be well to review the two most obvious differences. First, No.
7551 from Lime Creek has pronounced right-hand beveling, a
feature absent at Portales. Second, both Lime Creek points differ from the Portales specimens in having transverse rather
than collateral flaking, the latter being the technique on most
of the Portales points. However, the difference between transverse and collateral flaking is not always great. On the Lime
Creek specimens, for instance, the transverse flaking was accomplished by striking flakes from each edge so that the scars
meet and form single edge-to-edge scars. Certain specimens
from the Portales complex (notably Nos. 937-32 and 937-33:
Sellards, 1952, Fig. 35b, 36b, 37g) show flaking which in the
strict sense is c.:ollateral but technically is not very different
from the transverse fl*ing of the Lime Creek specimens.
In view of these comparisons, it is felt that the two points
from Lime Creek I are sufficiently,similar to specimens in the
Portales complex to signify cultural relationship, and that the
association of a shouldered point and an unshouldered point
in Lime Creek I is not a fortuitous circumstance of manufacture, but represents a style variation within a single tradition.
The recently announced radiocarbon date of about 4300 B.C.
for the Portales complex implies a gap in time between this
complex and Lime Creek I that seems to be irreconcilable with
the typological evidence for cultural relationship between the
two groups of artifacts. Acknowledging the lack of finality in
the geologic dating of Lime Creek I, it seems most unlikely that
this zone can be as young as the Portales radiocarbon date
might suggest. A date of 4300 B.C. would, furthermore, put
the Portales complex within the Altithermal period, an unlikely possibility in view of indications that men and big game
alike were forced from the Plains by arid conditions at this
time. Nevertheless, the Portales date results from consistent
radiation counts on two unlike samples, one of charred bone
and one of uncharred bone, and the strength of such evidence
should not be minimized. On the basis of present knowledge,
then, it does not seem possible to reconcile the wide difference
81
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between the Lime Creek and Portales dates with the marked
similarities between the points from the two sites. For purposes
of this discussion, it seems most valid to take the Lime Creek
dating on its own merits, to assume that Lime Creek I is one
component of a complex also represented, in whole or in part,
at MacHaffie and Portales, and to bring the Portales radiocarbon date into the discussion only where it suggests fruitful
alternative hypotheses.
The Milnesand point category. The discovery of a series of
unshouldered points, like the unshouldered points at Portales,
at the Milnesand site in eastern New Mexico (Sellards, 1955)
sheds further light on the problem of variation in form among
transversely and collaterally flaked points. At Milnesand all
the points are unshouldered and have bifacially beveled bases.
The flaking is collateral to slightly irregular, and closely resembles that on the Portales specimens. The absence of shouldered points at this site suggests that shouldering-i.e., setting
in the basal sides-is a trait which did not have entirely the
same history as the trait of leaving the points unshouldered.
Sellards (1955, p. 339) has suggested that the unshouldered
form be called "Milnesand point" b~ virtue of its occurrence
as the exclusive form at Milnesand, and Wendorf and Krieger
(Wendorf et al., 1955, pp. 58-65') concur in this usage. Point No.
7551 in Lime Creek I iwa Milnesand point in all respects except
for its alternate beveling and lack of edge-smoothing. It is
felt that these differences are not diagnostic.
"Milnesand point" is understood here to be a descriptive
category, the chronological and cultural significance of which
is as yet not well understood. In the Portales complex and in
Lime Creek I, Milnesand points represent a variant of a broader pattern including Scottsbluff points as described earlier,
whereas at Milnesand these points represent a category in their
own right. It may be suggested as a hypothesis that the Milnesand form is the lanceolate prototype of the classic shouldered
Scottsbluff point. In this case the situation at Lime Creek, in
which there are a Milnesand and a slightly shouldered Scottsbluff point, would represent an early stage in the development
of the Scottsbluff point type, when the practice of setting in
the basal sides had not yet become dominant. An alternative
hypothesis, suggested by the late date of the Portales complex,
is that the Milnesand form represents a variant pattern which
developed within the Scottsbluff pattern and eventually became an independent tradition. It will take much more precise
82
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chronological information than is now at hand to determine
whether either of these hypotheses approximates the actual
historical picture.
III
Three points complete enough for comparative purposes
were found in Lime Creek III. One, No. 7607, is an obliquely
flaked mid-section with pronounced alternate beveling. Of the
other two, No. 7604 is classed as a Milnesand point and No.
7605 is classed as a Plainview point.
The mid-section (Figs. 20, C; 28) is too fragmentary for
comparison as a complete artifact, but it displays two distinctive attributes, oblique flaking and alternate beveling, regarding which additional data are available. Oblique flaking occurs
on a number of Early Lithic points such as Angostura points
(Hughes, 1949, p. 270, "Long Point," Fig. 68, l-q) and Browns
Valley points (Jenks, 1937, PI. 6A, 6B). It is associated with
the Plainview point type not only in Lime Creek III, but also
as a technique used on Plainview points at the Brohm site on
Thunder Bay, on the northern side of Lake Superior (MacNeish, 1952, PI. III, 1, 2, 9, 10), and at the Scottsbluff Bison
Quarry (Barbour and Schultz, 1932b, Fig. 169a). This particular
association of traits seems northern in distribution, since it is
not reported on Plainview points from Texas (Suhm et al.,
1954, p. 472, PI. 116).
Alternate beveling of the right edges is found on the Milnesand point in Lime Creek I and is a characteristic of Meserve
points, which have been found associated with Plainview points
at the Meserve quarry (Barbour and Schultz, 1932a, Fig. 165)
and at Red Smoke V (Davis, 1953, pp. 383-384, "Zone 88"; see
also Suhm et aI., 1954, p. 450; Davis, in Bell and Hall, 1953, pp.
6-7). On some Meserve points the alternate beveling appears
to be the result of reworking a Plainview point, but in other
cases the beveling is a primary feature; and this is certainly
the case in both beveled specimens in the Lime Creek site. It
should also be noted that both of the complete points in Lime
Creek III have alternate unifacial retouch of the right edges, a
feature related in technique to alternate beveling. Of course
it is not possible to tell whether the beveled edges of the midsection, No. 7607, are the right or left edges, since the distal
and proximal ends of this fragment can not be distinguished.
Alternate beveling of right or left edges has been noted on
points of widely different ages in the Plains and the eastern
POINTS: LIME CREEK
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United States, as well as west of the Rockies. It is my impression that on Early Lithic points the beveling occurs nearly
always on the right edges, whereas many later examples are
beveled on the left edges. However, no systematic distributional
study of this attribute has been made and we can not judge
the historical significance of its occurrence at the Lime Creek
site. We note that it is early in date here, and that it may indicate some degree of cultural relationship between Lime Creek
I and Lime Creek III, and between Lime Creek III. the Meserve Bison Quarry, and Red Smoke V.
Point No. 7604 from Lime Creek III is classified as a Milnesand point, and No. 7605 as a Plainview point. Both points are
much like Plainview points as defined by Krieger (1947a) and
in a preliminary report on the Lime Creek site, both specimens
were assigned to the Plainview type (Davis, 1953, p. 382).
However, No. 7604 (Figs. 20, B; 29) diverges from the Plainview type in a number of respects, and the recent establishment of the Milnesand category provides a more suitable classificatory niche for this specimen. The point agrees with the
Milnesand category in its straight sides, short tip, and straight
base which is bifacially beveled. It differs from Plainview
points mainly in regard to the form of the base: on Plainview
points the base is usually concave, and is always thinned by
the removal of relatively long flakes. The present specimen
differs from the Milnesand points found at the type station
in having fine unifacial retouch on the right edge of each face,
and in having no basal or edge smoothing. These differences
are not felt to be striking enough to place the specimen outside
the Milnesand category.
The Plainview point category. Point No. 7605 (Figs. 20, A;
30) is assigned to the Plainview category. This category was
first defined by Krieger (1947a) in terms of points from the
Plainview quarry. The definition presented here is based primarily on the Plainview and Red Smoke V collections.
Plainview points are thin lanceolate points averaging 60
to 70 mm. in length. The base is straight to concave, the sides
are roughly straight and parallel, and the tip is short and
rounded or long and tapering. The flaking is well executed
and parallel or irregular. Parallel flaking on these points may
be collateral, transverse, or oblique, but at no one site have
good examples of all three of these techniques occurred. The:
proportion of breadth to length is about 1: 3, and of thickness'
to breadth about 1:4.
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Point No. 7605 from Lime Creek III falls well within this
definition. Indeed, it is almost identical in appearance with
point No. 725-8 from the Plainview site (Sellards, 1952, Fig.
31c), since it has the same parallel sides and short tip, and the
same proportions. It differs in being slightly larger in all dimensions, in having a shallower basal concavity, in lacking
edge and basal smoothing, and in having fine unifacial retouch
on the right edge of each face.
In terms of the knowledge of Milnesand and Plainview
points which we now have, it is most likely that the respects in
which these two Lime Creek III specimens diverge from their
respective categories represent local, or even idiosyncratic,
variations in manufacturing techniques. The two specimens
were lying side by side and are made of the same material,
and each one diverges most significantly from its category in
lacking edge and basal smoothing and in having fine unifacial
retouch on the right edge of each face. It seems reasonable to
suggest that the points were made and used by the same person, and that these technical variations are due to the individual habits of that person in making points. However, in the
absence of further evidence alternative interpretations may
also be suggested. The lack of edge smoothing may indicate
only that the points were unfinished and had never been used.
The alternate unifacial retouch could represent a significant
variation in style, one which may also be reflected in the alternate beveling of the obliquely flaked fragment found in this
zone and, on an earlier time level, in the alternate beveling of
the Milnesand fragment in Lime Creek 1. More finds of points
in situ in this area will eventually tell us which of these inferences is closest to the actual historical picture.
The association of these two specimens and their numerous
points of resemblance to each other raise significant questions
regarding the relationships of the Plainview and Milnesand
categories. These questions are to be touched upon after further evidence is introduced later in this section.
OTHER ARTIFACTS

In the Lime Creek I collection there are a few snub-nosed
end scrapers, abrading stones, and an antler knapper which
are characteristic of many archeological complexes in the
Plains in many time periods, including quite recent complexes,
and thus can not be considered distinctive. The very lack of
distinctiveness of these artifacts is in itself striking, as it testi85
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fies to the persistence of certain motor habits in the manufacturing of tools through many millennia in this area.
The artifacts in Lime Creek III are much fewer in number
than those from the lower zone, and aside from the points the
only item worthy of separate discussion is a thick scraper, No.
7610 (Fig. 19, E), retouched on one end and the sides. This halfovoid specimen is distinctive in its thickness and in having been
given its initial shape mainly by steep percussion flaking, like
the "planes" from Ventana Cave (Haury, 1950, pp. 187,207-211).
The association of a scraper of this form with points of the
Plainview or Milnesand type does not have precedent, as far as
the published literature goes. In Zone V at the Red Smoke site,
which contained Plainview points, a very few of the scrapers
and unifacial choppers had some resemblance to this specimen,
but the similarity is not close enough to indicate with any
certainty that the makers had the same plan of flaking in mind.
As the data from the Red Smoke site have not yet been reported in detail, more specific comparison would not be profitable
here.
Archeological Taxonomy: Material Complexes
DEFINITION OF TERMS

The term aggregate is used here to signify the group of cultural manifestations found in a given spatial context, usually
in a single occupational zone. Primary association is not necessarily implied; the only implication is that the cultural manifestations-that is, the artifacts and structural evidences-were
found together. 5
The term material complex refers to any grouping of archeological traits which is believed to be the material manifestation of a former cultural pattern. 6 A material complex is thus
a culture-historical unit; it is an archeological trait-complex,
5 The word aggregate is used with great reluctance, since its employment in this particular connotation is a neologism as far as the
archeological literature is concerned, and hence it introduces a jarring
note into the flow of discussion. I would have preferred to use collection or assemblage, but unfortunately collection already is used to
mean a group of specimens-not of all kinds of cultural evidence-and
assemblage is used, especially in the Old World, to refer to a particular
kind of artifact complex found in a number of sites. I am left with
aggregate, and with the consolation that its everyday meaning is well
suited to the concept defined here.
6 I am indebted to my colleague John M. Roberts for suggesting the
term "material complex" as appropriate for this concept.
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in the sense that "trait-complex" is discussed by Dixon (1928,
Ch. V).
The special concept, material complex, is introduced here
in lieu of concepts such as the "focus" of the Midwestern Taxonomic System or the "phase" of Phillips and Willey (1953,
p. 620) because the establishment of a focus or a phase requires a certain abundance of data, whereas in early Plains
sites the data are often extremely scanty. The concept of material complex is suited to this situation because of its flexibility: one material complex might be conceived in the same
way as a focus or phase, whereas another might consist only
of two traits common to a number of societies which might
have had otherwise dissimilar cultures. To illustrate the latter
case, the use of Scottsbluff points to kill Bison occidentalis by
different peoples would be reflected in the repeated association of two traits, Scottsbluff points and the bones of B. occidentalis, which thereby could be grouped as a material complex if it were found useful to do so. Thus the term material
complex is non-committal as far as any taxonomic heirarchy,
such as the Midwestern Taxonomic System, is concerned; it
could be applied equally well to the categories of "focus" or
"aspect" in that system, or to a smaller grouping of traits.
The concept of component, as used here, derives from that
of material complex. A component is defined here as the manifestation of a given material complex at a specific site. It follows that one must demonstrate the existence of a material
complex before an aggregate can properly be called a component. "Component," as defined here, has approximately the
same connotation as it has in the Midwestern Taxonomic
System (McKern, 1939, p. 308).
The definition of material complex requires that the chances
of accidental association be excluded through specific evidence
of the coherence of the grouping of traits. That is, there must
be a demonstration of historical unity, not always an easy task
when one is dealing with the scattered artifacts of hunting
peoples. The evidence for historical unity may take two forms.
The first form is to be found in repeated cases of the same
trait association in more than one site or through an appreciable vertical distance within a single site. This type of evidence
is most effective in demonstrating the. existence of a material
complex because it signifies the persistence in time, and hence
the cohesiveness, of the grouping of traits.
The other form of evidence is in the functionally meaning87
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ful association of several relatively uniform artifact categories.
In Lime Creek I, for instance, a single occupational stratum
contains relatively uniform series of scrapers, points, and
knives. It is reasonable to assume that these artifacts manifest
a cohesive cultural pattern, for two reasons. First, they are
functionally complementary tools in the inventory of hunting
peoples; and second, the likelihood that materials of different
cultural patterns have been fortuitously mixed is slight in
view of the typological uniformity within the several artifact
categories. This use of functional and typological analysis of
a single aggregate is a valid technique for delineating a material complex, but it lacks the conclusiveness of the firstmentioned method, that of demonstrating persistence in time.
In this regard the comments of Phillips and Willey are particularly appropriate, if one substitutes "material complex" for
their "phase":
It is a working assumption that no culture worthy of the
name will fail to manifest itself in more than one component. In practice, of course, it often happens that a phase
is initially defined on the strength of one component, Le., a
site or a level within a site-but the expectation is implicit
that other components will be found and the original definition modified accordingly. (Phillips and Willey, 1953, p.
620.)
Although these authors were writing about the analysis of
relatively abundant archeological materials, this passage is
especially apt in the present discussion because of its emphasis
on flexibility of definitions.
With the preceding definitions and considerations in mind,
we may examine the culture-historical significance of the
aggregates in the cultural zones at the Lime Creek site. The
initial problem is to determine whether these aggregates may
be taken as culture-historical units, i.e., as components of material complexes, or whether there may be a chance that a
fortuitous circumstance, such as the use of the site by two
different groups within a relatively short period of time, has
created the associations.
LIME CREEK

I:

THE LIME CREEK MATERIAL COMPLEX

Lime Creek I is felt to be a component of a material complex here named the Lime Creek Material Complex. The case
for the existence of this complex rests upon functional and
typological evidence for cultural and historical unity within
the Lime Creek I aggregate. The Scottsbluff point, the Milne88
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sand point, and the point fragment No. 7602 are all parallelside and transversely flaked. Most of the knives are of the Lime
Creek knife form, and the end scrapers are oblong or trianguloid. These and the other artifacts all relate to the exploitation of wild game, and this tact ties in with the presence of
numerous animal bones to indicate the functional unity of the
aggregate. Thus we have evidence for both stylistic and functional unity in this aggregate, and the aggregate, accordingly,
is believed to represent a single cultural pattern. Hence the
Lime Creek I aggregate is regarded as a component of a material complex.
Evidence which may indicate the persistence of the cultural pattern manifested in Lime Creek I has been found in
the "Scottsbluff level" of the MacHaffie site near Helena, Montana (Forbis and Sperry, 1952), which is here provisionally
assigned to the Lime Creek Material Complex. As we have already seen, the points and knives at MacHaffie closely resemble
those in Lime Creek I. This resemblance also holds true for
the end-scrapers and sandstone abraders from the two sites. It
is unlikely that the existence of such closely similar aggregates
at these two sites is due to coincidence. Nevertheless, in the
absence of any other components in the BOO-mile distance between the sites, or of a reasonably firm date from MacHaffie
approximating the Lime Creek date, this assignment of the
MacHaffie "Scottsbluff level" aggregate to the Lime Creek
Material Complex must be regarded as tentative.
Similarly, the points from the Portales Complex at Blackwater Draw #1 in New Mexico are like those in the Lime Creek
Material Complex. As has been noted earlier, there seems to
be a relationship here; but the Portales Complex has a radiocarbon date of about 4300 B.C., whereas the Lime Creek Material Complex must be no more recent than 7000 B.C. (by correlation with the Red Smoke site as noted later), and on geologic evidence may date before 9000 B.C. This gap in time between Lime Creek and Portales and the fact that we have only
points at Portales-no Lime Creek knives or other characteristic items-makes it unwise to assign the Portales aggregate to
the Lime Creek Material Complex.
To summarize, the Lime Creek Material Complex is represented by a component in Lime Creek I and, tentatively, by
a component BOO miles away in the "Scottsbluff level" at the
MacHaffie site. It is characterized by materials relating to the
exploitation of game, including animal bones, Lime Creek
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knives, trianguloid and oblong snub-nosed scrapers, and short
Scottsbluff points with slight shoulders. The Milnesand point
is not included as a trait in this characterization, because there
are none of these points at MacHaffie. At the Lime Creek site,
this material complex is dated in the Two Creeks interval.
The data demonstrating the validity of this complex are not
plentiful and more evidence is needed.
Further work will, it is hoped, tell us whether any single
artifact form may be considered an index trait of the Lime
Creek Material Complex. We do not yet know, for instance,
whether the Lime Creek knife form is an inseparable part of
the total complex-that is, whether this knife form was made
only by the people who also made the other implements of the
complex. It is well to make this matter explicit, since aggregates manifesting the same material complex give more indication of close cultural relationship than aggregates which
share only a single artifact type, and this fact is Significant in
the problem of reconstructing culture history. The presence
in a site of a Lime Creek knife does not automatically assign
that site to the Lime Creek Material Complex. It will take a
good deal more evidence to demonstrate persistent associations of this sort.
III
Some information regarding a material complex may bE
gained from the finds in Lime Creek III, even though the dis·
tinctive specimens found in this zone-three points and Oll(
thick scraper-are too few for the delineation of a component
We have already noted that the Plainview point type and possibly the thick scraper are traits found both in this zone and
in Zone V of the near-by Red Smoke site. Lime Creek III and
Red Smoke V, furthermore, have similar stratigraphic positions in the Terrace-2A fill. Red Smoke V is older than a radiocarbon sample dated at 6900 B.c. (Libby, 1955, p. 110, sample
No. C-824). These facts suggest a relationship between Lime
Creek III and Red Smoke V. The work in Red Smoke V has
led to the formulation of a complex called the Dutcher Material Complex, which includes among other things the Plainview point type and the thick scraper.7 It is possible that the
LIME CREEK

7 There is as yet no published discussion of this material complex,
which is based on the single component in Red Smoke V. It was first
defined in an unpublished Ph.D. thesis (Davis, 1954), and the information on which it is based has been summarized briefly (Davis, 1953,
pp. 383-384, "Zone 88").
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Lime Creek III aggregate is a component of the Dutcher Material Complex, but the information is insufficient to allow
such a specific assignment. There are, further, some factors
that argue against such a close relationship. None of the Plainview points of Red Smoke V are quite like the specimen in
Lime Creek III, and no Milnesand points have been identified
in the Red Smoke V aggregate. Also, the thick scraper in Lime
Creek III does not closely resemble the thick scrapers in Red
Smoke V. Detailed examination of this problem must await
full publication of the data from the Red Smoke site. For the
present we can only note that there is some relationship between Lime Creek III and the Dutcher Material Complex of
Red Smoke V.
Chronology

The work at the Lime Creek site has produced chronological
evidence of two sorts-archeological sequence and geologic dating. Both types of information lead to important inferences regarding the course of events during the Early Lithic period.
ARCHEOLOGICAL SEQUENCE

A Scottsbluff point and a Milnesand point were found in
Lime Creek I, stratigraphically below a Plainview point and a
Milnesand point which were in Lime Creek III. The evidence
seems clear that at this site the Scottsbluff point category precedes the Plainview category in time, and that the Milnesand
point category persists over a considerable period of time,
being contemporary with both of the other categories.
The contemporaneity of Milnesand and Scottsbluff points
shown in Lime Creek I is, as we have already seen, also testified to at Blackwater Draw in New Mexico, where the Portales
Complex includes Milnesand, Scottsbluff, and Eden-like points
(Sellards, 1952, pp. 72-74). Milnesand and Scottsbluff points
are so much alike that they might in any case be expected to
occur together.
There is less evidence at hand for a relationship between
Milnesand and Plainview points, so that the occurrence together of a point of each of these categories in Lime Creek III,
and the resemblance of these two points to each other, constitute significant information. Other sites have not produced
data concerning the chronological relationship between these
two categories, except for a dubious clue in the Portales Complex at Blackwater Draw, where a point with some resem91
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blance to the Plainview category was found along with Milnesand and other types (Sellards, 1952, p. 74). The Lime Creek
association must, then, stand on its own merits.
Concerning the sequential relationship of the Scottsbluff
and Plainview categories, there is some evidence but it is con:flicting. One specimen of each category was found in the bone
bed at the Scottsbluff Bison Quarry (Barbour and Schultz,
1932b, Fig. 169 a, e). At Lindenmeier, Plainview points appear
to be earlier than Scottsbluff points (Krieger, 1947a, pp. 949952; Roberts, 1940, p. 64); this, it will be noted, is the reverse
of the Lime Creek sequence. In terms of the stratigraphic evidence, then, we seem to have complete choice: Plainview
earlier than Scottsbluff at Lindenmeier, Scottsbluff earlier
than Plainview at Lime Creek, and the two types contemporary
at the Scottsbluff Bison Quarry. It is most important to note,
however, that the variation in the Scottsbluff type discussed
previously may have a bearing on this confusing situation.
Each of the examples of Scottsbluff point finds just citedLindenmeier, Lime Creek, and Scottsbluff-represents a different style variation within the Scottsbluff category, and
these variations may yet turn out to have occurred at different times.
To look into this problem further we must examine the
evidence for the geologic dating of these several point types.
GEOLOGIC DATING

Perhaps the most significant single piece of archeological
information from the Lime Creek site is the assignment of a
Two Creeks or early Valders date to points of the Milnesand,
Scottsbluff, arid Plainview categories, and to the attribute of
oblique flaking. For this reason the demonstration of this
geologic date is of critical importance. The case for this date
has been summarized in part in section III. Full presentation
of the evidence is planned for other reports on the work of
the University of Nebraska State Museum at the Medicine
Creek Reservoir. For the present, the date of the Lime Creek
site is presented as tentative, pending complete presentation
of the evidence.
This date bears on the problems of archeological sequence
just discussed, and also on the matter of absolute dating of
taxonomic units stich as point categories and material complexes. To view in proper perspective the Two Creeks-early
Valders date given the point categories and attributes at Lime
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Creek, we must compare this date with chronological information from other localities at which these traits have been observed.
The attribute of oblique flaking is generally felt to be a
post-Valders trait. This opinion is supported by the occurrence
of oblique flaking on Browns Valley points (Jenks, 1937, pp.
16-17, 30f£.) , on Plainview points at the Erohm site (MacNeish,
1952), and on Angostura points at the Ray Long site (Hughes,
1949, p. 270, "Long site"). This last occurrence, at Ray Long,
has been dated' by the radiocarbon technique between 5000
and 7500 B.C. (Libby, 1955, p. 126, sample Nos. C-454, C-604;
Crane, 1956, p. 670, sample No. M-370). On the other hand;
there is some evidence for earlier dating. Oblique flaking occurs on a point at the Scottsbluff Bison Quarry, which is dated,
on geologic grounds, before the climax of the Valders· (Barbour
and Schultz, 1932b; Schultz and Stout, 1945, p. 244; C. B.
Schultz, oral communication), and the same early date is given,
again on geologic evidence, to the example in Lime Creek
III. This question is far from being settled, but it seems possible that oblique flaking first a'ppeared before the climax of
the Valders.
The Milnesand point type has been defined on the basis of
finds at Milnesand and in the Portales Complex at Blackwater
Draw. Neither of these two sites has been satisfactorily dated
in terms of the standard late Wisconsin sequence of the Midwest. Wendorf and Krieger, however, regard the Milnesand
point category as being post-glacial in date (Wendorf et al.,
1955, pp. 58-61), and the Portales radiocarbon date, already
discussed, supports this opinion. This date is, as we have noted,
at variance with evidence indicating that the Milnesand point
category first appeared in the Two Creeks interval.
The Scottsbluff point type is felt by many students to date
from post-Valders time (e.g. Wendorf et al., i955, p. 58-61;
Roberts, 1953, pp. 266-267) . This dating is supported by geologic
dating at the Finley site (Moss, 1951; Holmes and Moss, 1955,
p. 645) and by radiocarbon dates of nearly 5000 B.C. at the
Horner site (Libby, 1955, p. 122, sample No. C-302; p. 125,
sample No. C-795). On the other hand, at the Scottsbluff Bison
Quarry one specimen each of the Scottsbluff, Eden, and Plainview types was found in a paleontological and geological context which is believed to predate the Valders climax. This
latter dating is given added weight by the presence of a Scottsbluff point in Lime Creek I, and of a Plainview point in Lime
93

Publication

of

the University

of

Nebraska State Museum

Creek III. Hence, Scottsbluff points may have first been made
before the climax of the Valders.
The Plainview point type seems to have had a long history.
A number of students feel that points of this type were made
only after the climax of the Valders, and the consensus in this
respect is probably reflected by the estimate of Suhm, Krieger,
and Jelks (1954, p. 472) that, in Texas at least, Plainview points
date from "possibly 7000 to 2000 B.C. or somewhat later." However, there is some evidence for earlier dating than this. The
type station at Plainview, Texas, was first dated as "late Wisconsin" (Sellards et al., 1947, p. 938), and geologic correlations
suggest that it falls in the time of the last pluvial period, Le.,
the Valders subage (Bryan, 1950, p. 122). A radiocarbon date
from this site of about 7200 B.C. (9170 ± 500 B.P.: Krieger,
1957, p. 322) points to a somewhat later time. Roberts found
two Plainview points at the top of the Folsom zone at Lindenmeier; this 70ne was originally dated approximately at the
climax of the Valders (Bryan and Ray, 1940), but Roberts'
most recent estimate of the age of the two Plainview points is
only a cautious "late Pleistocene" (Roberts, 1953, p. 266). We
have already noted that the single Plainview point at the
Scottsbluff Bison Quarry is dated earlier than the Valders
climax, and this dating conforms to that of the Plainview points
in Red Smoke V and to the Lime Creek III date.
At Red Smoke, a radiocarbon date of 6900 B.C. has been
determined for charcoal from Zone VIII, stratigraphically above
the Plainview points of Zone V (Libby, 1955, p. 110, sample No.
C-824; Davis, 1953, p. 383, "Zone 92"). Plainview points are
therefore earlier than 6900 B.C. at Red Smoke, and presumably
so at Lime Creek. They may also be younger than the 7575
B.C. date from below Lime Creek I, but the reservations concerning this date, discussed in section III, leave this piece of
evidence open to question. In any case, these radiocarbon dates
are consistent with the 7200 B.C. date from the Plainview quarry, and do not seem to support the geologic case for a preValders-climax date for the Plainview points from Red Smoke
and Lime Creek. They are also not conclusive enough to invalidate that case.
Post-Valders dates for Plainview points are suggested at the
Brohm site on Thunder Bay, Ontario, on the north side of Lake
Superior (MacNeish, 1952) and at the Starved Rock site in
Illinois (Mayer-Oakes, 1951; his "Starved Rock lanceolate"
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point type appears to include specimens closely resembling
Plainview points, e.g., Fig. 101, No. 41).
To summarize, geologic evidence points to a long time span
for the Plainview point type, from before the Valders climax
until long after the Valders. Radiocarbon dates, on the other
hand, indicate only post-Valders occurrences of points of this
type.
With the foregoing chronological evidence in mind, we may
summarize the problems of point type relationships and sequence which are brought up by the geologic assignment of
the Lime Creek site to a time before the climax of the Valders
glacial episode.
The Plainview and Scottsbluff point types appear to have
similar time ranges, starting before the Valders climax and
lasting until long after it. In this circumstance may lie the explanation of the seemingly contradictory evidence described
earlier regarding the sequential relationship of these two point
types. The Scottsbluff and Plainview types may represent two
relatively independent point-making traditions which existed
contemporaneously for a long time in the Plains but which
were practiced for the most part by different groups of migratory hunters. The movements of such groups, and their utilization at one time or another of favorable camping places, could
produce one sequence of point types at one site, and its reverse at another. This suggestion is presented here as a hypothesis which can be tested by future research.
Concerning the Scottsbluff-Milnesand problem, the date of
the Lime Creek site bears on a hypothesis proposed earlier.
This was the suggestion that the occurrence together of
Scottsbluff and Milnesand points at Lime Creek might represent an early stage in the history of these parallel flaked
points, a stage when the matter of indenting or not indenting
the basal sides represented variation within a single cultural
pattern, rather than being the diagnostic difference between
two patterns carried on by different groups, as may have been
the case later. The relatively early geologic date of Lime Creek
I, and the later date of such a site as Horner which has only
shouldered points, lends support to this hypothesis.
Regarding the date of the Milnesand point type, its occurrence in Lime Creek I and III provides a specific geologic date
for this category, a date earlier than previous estimates and
very much earlier than the radiocarbon date for such points
in the Portales complex. Lime Creek, moreover, provides
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stratigraphic evidence that the Milnesand type was not shortlived, since it is represented in both Zone I and Zone III.
As for the· relationship between the Plainview and Milnesand types, the relatively early date given the two specimens
in Lime Creek III suggests the possibility that the two types
may have a common ancestry. It may be that at the time of
this occupation the two types were beginning to differentiate
from one anQther. This is still an obscure problem, not to be
solved by the occurrence of single specimens as at Lime Creek.
In summary, the geologic date of the Lime Creek site is
especially important in the general problem of determining
the range in time of particular Early Lithic period traits. Its
significance in this respect may be stated briefly. Current
archeological opinion favors the assignment of the Milnesand,
Scottsbluff, and Plainview point types, and the attribute of
oblique flaking, to a time after the last major glacial maximum,
the Valders; but the geologic evidence at Lime Creek indicates
that they came into being before that maximum. The evidence
is not conchlsive in support of either case. It is possible that
rather than changing the dates of these traits, the Lime Creek
evidence- has only exteJ;lded their range backward in time. The
three point types and the attribute of oblique flaking may have
first appeared in the Two Creeks interval or shortly thereafter, . and may have persisted through the Valders sub age
and into the so-called Anathermal period which followed.
Much more work will be needed to determine Hle facts of the
case.
Culture History

The Lime Creek site, thanks to its having been occupied
more than ~mce, provides evidence both for continuity and for
change in the culture of the Great Plains during the Early
Lithic period. Certain aspects of the culture can be seen to
persist through the history of the site, whereas in other aspects
there are indications of appreciable change.
CONTINUITY

The major cultural continuities in the Early Lithic period
are the making of lanceolate and large-stemmed projectile
points with an industry of chipped and use-ground stone, and
the maintenance of an economy based primarily on the exploitation of large grazing animals. With one important exception these characteristics apply to the occupations of the Lime
Creek site. The exception is the emphasis on small game indi917
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cated by the faunal remains in Lime Creek I. This exceptional
circumstance represents change rather than continuity, and
hence will be discussed later.
The relative frequencies of the various functional classes of
artifacts-points, knives, scrapers, and so forth-are about
the same in the two occupational zones at Lime Creek, so that
similar technological activities may be inferred for the two
occupations. The cultural zones at this site share with other
Early Lithic components the picture of small groups of people
camping briefly at favorable spots, hunting the local game and
making stone tools by chipping local, and occasionally exotic,
materials. These people lacked elaborate storage techniques
and in all likelihood lacked domesticated animals. (It seems
probable that the bones identified as "coyote or dog" at Lime
Creek are coyote rather than dog, since no certain indications
of dogs have yet been found in any Early Lithic site and coyotes are even today relatively common in this area.) When
they moved, they carried their possessions on their own backs.
In terms of this simple technology, the amount of faunal remains at many of the sites reflects relative economic abundance, and the Lime Creek site is no exception to this observation.
There are specific cultural continuities from Zone I to Zone
III in certain projectile point attributes: alternate beveling,
parallel flaking, and parallel sides. There also, significantly,
is a Milnesand point from each zone, indicating the persistence of a specific point category. In addition there are continuities in the more generalized artifact styles such as crude
choppers and flake tools. Thus the inhabitants of Zone III
shared certain artifact traditions with their predecessors in
Zone I.
CHANGE

Two types of change are to be noted in the culture manifested in Lime Creek III as contrasted with that in Lime Creek
I: a change in food patterns and a change in artifact styles.
In Lime Creek I the animal bones are almost entirely those
of small game, and most of them are of beaver. In Lime Creek
III the bones are entirely those of bison. Changes in the nature of the sediments indicate that climatic factors are primarily responsible for this change in local fauna. At the time
of Lime Creek I the climate was relatively warm, the valley
floor was stable-that is, Lime Creek was at or nearly at grade
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-and swampy conditions prevailed in this immediate locality.
Whether there were bison in the area or not, the most abundant food supply in this particular locality seems to have been
the small game that lived on the moist floodplain. Although
the prime reason for the choice of this place as a camping spot
seems to have been the availability of jasper for making tools,
at the time of Lime Creek I the supply of small game near by
may also have played a part.
At the time of Lime Creek III the climate was cooler, as
indicated by the thin and incomplete soil zones in this part of
the sedimentary section. The wind was bringing in a great
deal of loess, and the valley was silting up. No longer was the
floodplain a swampy meadow. Any important game in this
neighborhood would in all likelihood be the grazing animals of
the uplands-bison, pronghorn antelope, and elk. Only bison
bones were found in Zone III.
In short, it seems that the difference between Lime Creek
I and Lime Creek III in the kinds of food eaten probably does
not primarily reflect a significant change in cultural traditions,
but rather is a direct reflection of change in the immediate environment.
The changes in artifact traditions tell a different story. On
the whole, the styles of well-made artifacts have changed
significantly between Lime Creek I and Lime Creek III. The
Scottsbluff point and Milnesand point of Zone I, with their
transverse flaking, are succeeded by the irregularly flaked
Plainview point and Milnesand point of Zone III, and by an
obliquely flaked mid-section. The Lime Creek knives of Zone
I are no longer in use in Zone III. In short, the Lime Creek Material Complex has been replaced by something else. The sample in Lime Creek III is too small to permit a clear identification of this "something else"; but it certainly is not the Lime
Creek Material Complex.
The differences in artifact styles between Zone I and Zone
III must reflect more than a change in types of game hunted.
Scottsbluff points could serve as well as Plainview points in
hunting bison, and, indeed, were so used at Horner, Finley,
and the Scottsbluff Bison Quarry. The Lime Creek knives
would have been as effective in butchering bison as the cruder
tools found in Lime Creek III. The differences in artifact styles
at the Lime Creek site appear due to changes in traditions,
and are not simple functional correlates of a variation in food
habits.
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Summary and Conclusions

At the Lime Creek site there are two main occupational
zones, the lower one called Zone I and the higher, Zone III. The
intermediate Zone II contained too few cultural evidences to
permit interpretation. Geologic correlations date the zones in
the Two Creeks interval and the early Valders glacial subage.
These zones share with other Early Lithic components the picture of small groups of people stopping briefly at favorable
camping spots, hunting the local game. The basic cutting tools
were made of chipped stone, and the availability of easily
worked jasper along Lime Creek seems to have been a major
reason for the location of a camping place at this particular
spot. There is no sign that these people had domesticated animals or elaborate storage techniques. Their material possessions must have been few enough to carryon their own backs
when they moved. In terms of this simple technology, the large
number of animal bones at the Lime Creek site indicates relative economic abundance.
Two hundred two artifacts were found at the site: 158 from
Zone I, five from Zone II, 36 from Zone III, and three of unknown stratigraphic position. Of them, the distinctive specimens are 24 in number. Twenty are from Zone I: a Scottsbluff
point, a Milnesand point, a transversely flaked fragment of a
point, and 17 Lime Creek knives. Four are from Zone III: a
Plainview point, a Milnesand point, an obliquely flaked midsection of a point, and a thick scraper.
There are indications of common cultural traditions which
persisted from one occupation to the other, most notably in the
making of Milnesand points, but also in the use of certain
chipped stone tools found in Plains sites generally, and in the
application of certain specific techniques in the manufacture of
projectile points-alternate beveling, parallel flaking, and the
making of points with parallel sides.
But there are also indications of significant cultural changes
between the two occupations. In the Lime Creek I occupation
the food base was in the form of small game, principally beaver, whereas in the Lime Creek III occupation bison constituted
the sole form of animal eaten. The geologic context indicates
that this change was directly associated with a shift in environmental circumstances to the colder and drier conditions
of the Valders sub age. In brief, there was a change in food
habits at this site which was not a reflection of the intrinsic
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variability of cultural patterns, but was rather the result of
environmental change.
There are other differences in the two occupations which
can not be attributed to a change in the environment. The cultural pattern manifested in the Lime Creek Material Complex
of Zone I, with its Scottsbluff point and Lime Creek knives, is
no longer apparent in Zone III, but has been replaced by a pattern which resulted in the making of a Plainview point and
the use of oblique flaking. Such a change in styles seems to
have only a coincidental relationship to the change in food
patterns.
The geologic date determined for the site is at variance with
evidence elsewhere suggesting that Scottsbluff, Milnesand,
and Plainview points were not made until after the climax of
the Valders subage. At the Lime Creek site, points of all three
categories were being made, according to the geologic dating,
before the Valders climax. Thus, if this date is correct, the
range in time of these point categories was longer than previously thought.
The Lime Creek Material Complex of Zone I is similar in
respect to points, knivp.s, and scrapers to the artifacts in the
Scottsbluff level at the MacRaffie site in Montana, and the
latter materials are for that reason tentatively assigned to
this material complex. The projectile points in Lime Creek I
resemble certain specimens in the Portales Complex at Blackwater Draw in New Mexico, and some degree of relationship
is indicated by this resemblance. The artifacts in Lime Creek
III are too few in number for definitive determination of relationships with other sites, but there seems to be a relationship
wIth Zone V of the near-by Red Smoke site, which has similar
artifacts, including Plainview points, and a similar stratigraphic position in the Terrace-2A fill. The Plainview point in
Zone III is also very much like certain specimens from the
Plainview quarry. The presence of a Milnesand point in each
zone at Lime Creek appears to relate both occupations to the
Milnesand site as well as to the Portales Complex. Thus the
occupations at Lime Creek appear to be related in one way or
another to many other Early Lithic sites in the Plains. The relationships with the MacRaffie site and the Red Smoke site
seem particularly close, whereas those with the Portales Complex seem less close and, in view of differences in dating, of
uncertain significance. The small size of the projectile point
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sample prevents our determining which other relationships
are close and which are superficial.
Speculations
It may be speculated that the differences between Zones I
and III do not represent simple cultural development in a
single stream of tradition, despite the continuity indicated by
the presence of a Milnesand point in each zone. This suggestion grows out of indications at other sites that the Scottsbluff
and Plainview point types were made over a long period of
time in the Plains, but that they were made by different groups
of people. The two types appear to bear some relationship to
each other, for instance in a common resemblance to Milnesand points as emphasized at Lime Creek; but for the most
part they seem to represent different cultural traditions, If
this is true, the occupants of Lime Creek III were not the direct cultural heirs of their predecessors in Lime Creek I, but
came from a tradition which was different at least in terms of
certain technological patterns.
We may further speculate that if the interactions between
contemporary groups in the Plains were sufficiently infrequent
to permit significant stylistic variation in such items as projectile points and knives, then other patterns in the cultures
could also diverge-in fact, might be expected to do so. Such
non-material aspects of culture as language, religion, or kinship structure could vary in the economic and cultural milieu
inferred here. Under such circumstances we might infer that
the Great Plains in the time immediately before and after the
Valders glacial sub age may not have been an area of relative
cultural uniformity, but that cultures could have been at least
as diverse as those of the equestrian hunters of the eighteenth
and nineteenth centuries A.D.
With these speculations we are spreading the data quite
thinly, and we are, indeed, a long way from our field evidence.
Although alternative hypotheses are possible, those presented
here seem the most profitable for testing through further work.
The key matter here lies in the dating of projectile point types
-in this case, the Scottsbluff, Plainview, and Milnesand types
-and in the demonstration, as yet not adequate, that at one
time or another they were made contemporaneously by different groups.
This report is like many of the early studies in the Early
Lithic field in that, compared to most archeological reports,
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it seems unconscionably long in proportion to the number
of specimens found. It was a feature of the beginning stages
of Early Lithic research that each new projectile point find
was likely to bring about an elaborate re-examination of hypotheses in the literature. As in those early studies, the lengthy
discussion in this chapter has been concerned with very few
artifacts. Indeed, most of this chapter has revolved around
only five specimens-three essentially complete points, one
point lacking the tip, and one mid-section. However, these
specimens were found in association with a stratigraphic and
geologic context which, because of the progress of Pleistocene
studies, can be tied in with a broader geologic chronology, and
which thereby raises important questions regarding Early
Lithic chronology and culture history. These circumstances
have made a detailed discussion seem warranted.
As more sites are dug and reported, sites with diagnostic
materials and varied artifact collections and with evidences
for dating, our inferences as to the history of the peoples of
the Great Plains in the Early Lithic period will become less
speculative, and a definitive culture history will eventually
emerge. The Lime Creek site has provided one body of evidence
toward the construction of this historical picture.
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